


DRONE and SMALL MISSILE SYSTEMS 


Research and Development at Rheem Aircraft Division has a record of 
achievement in the field of drone and small missile systems. 
The capability for complete "program management” is 
manifested in the list of current and completed projects 
and the areas of responsibility covered. 



Conception 


Evaluation 


Design 


Development 




Production 


Rheem Aircraft is a division of world-wide Rheem Manufacturing Company 
which operates 17 plants in the United States. ..and with its associated and 
licensed companies operates 18 plants in 12 countries abroad. These extensive 
facilities coupled with Rheem's years of aircraft production experience pro- 
vide the capability for the quantity production of drone and missile systems. 


RHEEM MANUFACTURING CO./AIRCRAFT DIVISION 

rryri woodruff avenue, downey. California 
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What’s your hot air requirement. . . a piston, plug valve, a butter- 
fly valve, a sliding gate valve, a pressure regulator? Does it have 
to be solenoid actuated, pneumatically actuated, motor actuated? 

Is the pressure high and the operating temp into four digits 
Fahrenheit? If it takes fifteen years of pneumatic control experi- 
ence and the best pneumatics lab in the business to develop your Producing Controls for Every 

answer, all you have to do is whistle — in our direction, please. Basic Airborne System 






OF FORCE CONTROL 



With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product — SARGENT. 


SARGENT 

FACILITIES 

Research 

Development 

Testing 

Qualifying 


Manufacturing 
including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
Inspection 
Assembly 


SARGENT 
BUILDS 
Servo -Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
Hydraulic Valves 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuators 
Gear Actuators 
Gear Accessory Boxes 
Electronic Systems 


t y/ant/attl of Pxcef/ence 

"GOOD WILL" it the disposition of 
the pleased customer to return to the 
place where he has been well treated. 

-V.S. Supreme Court 



SPince 4920 

ENGINEERING CORPORATION 

MAIN OFFICE & PUNT, 2S33 E. FIFTY-SIXTH ST. 


HUNTINGTON PARK, l 


AVIATION CALENDAR 


TRANS-SONICS 



PRESSURE POTENTIOMETERS 


Beyond the Specifications... 

the Total Engineering Stoiy 




Specifications tell part of the story. At Trans-Sonics, Inc., 
they are only the beginning. For each basic design, three 
volumes of evaluation tests are available containing thousands 
of individual data points. Essential information on perform- 
ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference. 

This extensive data enables the user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions. As a result, greater design freedom is possible and 
valuable engineering time is saved. Write to Trans-Sonics, 
Inc., Dept. 7. Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 

TRANS-SONICS 

TteMim PtMwluWtA 


AVIATION 


<, July 14, 1958 




AVIATION CALENDAR 




ROCKBESTOS PRODUCTS CORPORATION 


(Continued from page 5) 

Aug. 19-22— Western Electronic Show & 
Convention. Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif. 

Aug. 25-27— Third Annual Convention. 
Nation-Flying Club Assn., Hollywood 
Roosevelt Hotel, Hollywood, Calif. 

Aug. 25-30— Ninth Annual Congress, In- 
ternational Astronautical Federation, Am- 
sterdam, Holland. 

Sept. 1-7— 195S Famborough Flying Display 
and Exhibition, Society of British Air- 
craft Constructors, Famborough. Eng. 

Sept. 2-12— Problems of High-Powered Ra- 
dar Design. Summer Program. Massachu- 
setts Institute of Technology. Cambridge, 
Mass. (Security clearance required.) 

Sept. 3-5— 195S Cryogenic Engineering Con- 
ference, Massachusetts Institute of Tech- 
nology. Cambridge, Mass. 

Sept. 8-13— First International Congress of 
the Aeronautical Sciences, Palace Hotel. 
Madrid. Spain. 

Sept. 9-11— Second National Conference on 
Applied Meteorology: Engineering, Ann 
Arbor, Mich. Program Chairman: Dr. 
D. J. Portman, 5500 East Engineering 
Bldg.. University of Michigan, Ann Ar- 
bor. Mich. 

Sept. 1 5-18— Fall Meeting, American Rochet 
Society, Inc., Hotel Statlcr, N. Y. C. 

Sept. 15-19— Annual Instrument-Automation 
Conference & Exhibit (International). In- 
strument Society of America. Philadelphia 
Convention Hail, Philadelphia, Pa. 

Sept. 22-24—1938 Meeting. Professional 
Group on Telemetry and Remote Con- 
trol. American Hotel, Bal Harbor, Miami 
Beach. Fla. 

Sept. 22-24— Seventh Annual Meeting, 
Standards Engineers Society, Benjamin 
Franklin Hotel. Philadelphia, Pa. 

Sept. 22-24—1938 Convention of the Na- 
tional Business Aircraft Assn.. Bellevue 
Stratford Hotel. Philadelphia. Pa. 

Sept. 25-27— Fifth Annual National West- 
ern Forum. American Helicopter Society. 
Ambassador Hotel. Los Angeles, Calif, 

Sept. 29-Oct. 3— National Aeronautical 
Meeting. Societv of Automotive Engi- 
neers. Inc., the Ambassador. Los Angeles. 

Sept. 29-Oct. 3— Semi-Annual Meeting and 
Western Tool Show, American Societv of 
Tool Engineers. Shrine Exposition Hall. 
Los Angeles, Calif. 

Oct. 6-7— National Svmposium on Extended 
Range and Space Transmission, sponsored 
by the Professional Groups on Antennas 
and Propagation and Communications 
Systems of the Institute of Radio Engi- 
neers and Ccorge Washington University. 
Lisncr Auditorium. Washington. D. C. 

Oct. 7-8— 1938 Joint Meeting. Institute of 
the Aeronautical Sciences and Canadian 
Xeronautical Institute, Chateau Laurier. 
Ottawa. Canada. 

Oct. 22-24— Fifth National Vacuum Sym- 
posium, Sir Francis Drake Hotel. San 
Francisco. Calif. 

Oct. 27— 14th Annual General Meeting of 
the International Air Transport Assn,. 
New Delhi. India. 

Oct. 27-28— East Coast Conference on Aero- 
nautical & Navigational Electronics. In- 
stitute of Radio Engineers. Lord Balti- 
more Hotel, Baltimore, Md. 
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Avco's honeycomb "sandwich" takes pounds off 
flying weight. Crosley's honeycombing process is used to build air frames and missile components. 
After the stainless-steel or aluminum honeycomb is shaped, two metal skins are fitted and joined to it. 
The resulting metal "sandwich” provides a structure of maximum strength, extremely light in weight. 



BETTER FOR AMERICA / AVCO MANUFACTURING CORPORATION 


AVENUE, 




430 AMERICAN FLIGHTS PER DAY 
RELY ON SINCLAIR... 

Every day, nearly 22,000 people board approximately 430 
American Airlines flights, many of which are American’s famed 
Mercury flights utilizing 365-mile-an-hour DC-7 Flagships. 

All American Airlines flights are lubricated with Sinclair Air- 
craft Oil. In fact, American Airlines has relied exclusively on 
Sinclair Aircraft Oils for 25 years. This, plus the fact that 45% 
of the aircraft oil used by major scheduled airlines in the U.S. 
is supplied by Sinclair, is a tribute to Sinclair reliability. 

SINCLAIR AIRCRAFT OILS 



products that SEE 
by themselves . . . 



gives the Crusader EYES! 


...Airborne Radar 

The APS-67 Airborne Radar. . . designed 
and developed by The Magnavox Company 
gives eyes that see by both day and 
night to the Crusader. 
The APS-67 delivers the utmost in performance 
and reliability for this Navy Fighter 
. . . clearly demonstrating 
The Magnavox Company's ability to produce 
and work as a sub-contractor on a 
complex electronics project. 



..!!!! 





In the silent world of electronic defense, there are two ways 
to move and observe-unobserved. One involves the airborne 
jamming equipment LMEE is currently producing for the B-52. 
The other is the new Anti-Jamming techniques LMEE is cur- 
rently developing for the Air Force to give future weapons 
systems a high degree of countermeasures immunity. Tomor- 
row's airborne weapons systems will need secure detection 
and reliable countermeasures. LMEE is intimately experienced 
in both. For brochure: "Moves and Countermoves in an Un- 
ending Struggle for the Electronic Spectrum," write Dept. F. 


Ttogress Is Our Most Important ftoducf 

GENERAL# ELECTRIC 


A DEPARTMENT 


N THE DEFENSE ELECTRONICS DIVISION 


The PLANE 


Convair’s B-58 Hustler, super- 
sonic delta-wing bomber. The 
B-58 is a high altitude craft, 
area-ruled for Mach 2 flight 
. . . capable of attaining alti- 
tudes above 50,000 feet. Now 
in production for IJSAP. 


The PROBLEM 

Insulation for the B-58’s elec- 
trical wiring system must be 
flexible, solderable, withstand 
extreme temperatures, ozone, 
moisture, arcing, corona. Must 
meet MIL-W-8777 specifica- 
tions. Wire bundle clamps 
must remain resilient under 
same extremes. 


I The PRODUCT 

L— siiftsm 

Wire covered with Silastic*, the Dow 
Corning silicone rubber, was specified 
throughout in the B-58. Wire bundle 
clamps are also Silastic. 

TYPICAL PROPERTIES OF SILASTIC FOR WIRE 
Temperature range, “P —130 to 500 


1 " S " m eg o h m s / 1 000 *f t 1000 to 3000 

Electric strength, volts/mil 300 to 500 



For more information write Dept. 097. 







...speaking of 

Missile Ground Support ( MOBILITY ) 



Few firms, if any, in this country can offer you the 
complete capabilities and experience FMC can pro- 
vide in the field of mobile military equipment. Over 
the past 17 years, FMC has designed and built 
more types of military-standardized tracked vehicles 
than any other company in America. This back- 
ground of experience is currently being applied to 
missile ground support equipment projects. Starting 
at the design concept phase, on through develop- 


ment, engineering and production, FMC provides a 
single source of coordinated responsibility. Also, im- 
portant savings in time and costs can be effected 
by using FMC’s fully integrated facilities devoted 
exclusively to defense production. And, contractors 
know that they can rely on FMC to meet contract 
delivery requirements — on schedule. For more in- 
formation contact us, today. Consult with FMC at 
the initial stage of project planning. 










The Singer Manufacturing Company announces the formation of its Military Products Division, 
which through its three functional units, Haller, Raymond & Brown, Inc., 

Diehl Manufacturing Company, and Singer Bridgeport Division, can efficiently handle 
complex electro-mechanical and electronic programs from concept to completion. 


THE SINGER MANUFACTURING COIVIFWIMY 

Military Products Division 




MANAGEMENT 

INTERVIEW 


Mr. Richard S. Wolff, President, Camloc Fastener Corporation, Paramos, N. J. 


For the world, of small business — 

IBM PUNCHED CARDS BRING BIG SAVINGS 


“Electronic computers are fine for the larger companies, 
but what about us?” ask many small-company execu- 
tives. “We need to cut paperwork costs and get infor- 
mation fast, too.” 

Here in an interview with key executives of a growing, 
progressive company you’ll find the answer to that 
challenge— simplified IBM punched card methods that 
bring profitable results to many areas of one business. 
The company is Camloc Fastener Corporation of 
Paramus, New Jersey, manufacturers of quick-operating 
fasteners for industry. The executives are: Richard S. 
Wolff, President, Theodore A. Barkauskas, General Su- 
perintendent, Wm. E. Bracey, Eastern Sales Manager, 
and Henry Cooper, Office Manager. 


Q Mr. Wolff, what were some of the problems you faced 
• before you installed IBM punched card accounting? 

A Our growth was far outrunning our ability to control 
• the operation. We couldn't get the information we 
needed to analyze sales or plan production. Invoices and 
statements were far behind. And as you might guess, cus- 
tomer service was suffering. 

Q Which of these areas would you say caused the most 
• difficulty? 

A They’re all tied together, We were trying to over- 
• come the difficulties inherent in any manual system. 
Our business was expanding quite rapidly and we were 
running out of room in which we might put additional 
people. At this point, we decided to investigate machine 
accounting. We looked into several different types and 
found that IBM punched cards offered both the detail and 


Cj • How do you use these punched cards? 

A We punch customers’ order information in the IBM 
• cards and then we use the information over and over 
again to produce the documents and reports we require. 
This includes packing lists, invoices, accounts receivable, 
updated production reports and sales analysis. 


Q Did you anticipate when you started that you’d be 
• using the punched curds for so many areas of your 
business? 

A To some extent. But what really surprised us was the 
• speed and ease with which these documents and re- 
ports could be made available. We just have to punch the 
data once— and it's machine processed from there on. 


Q Can you point to specific benefits of your IBM 
• operation? 

m Yes. Many. We were as much as a month behind hi 
our statements. Now they’re in the mail the first busi- 
ness day of each month even though now we are handling 
twice as many orders and twice as many shipments as we 
were before. We’re able to advise our customers speedily 
and accurately of the status of their orders. In other words, 
we're controlling the business now; it’s not controlling us. 


CAMLOC REPORTS BENEFITS 
IN MANY AREAS... 

RECEIVABLES: “Now we get every bill 
out the day after shipment— and we’ve added 
25% to our working capital by bringing the 
funds in sooner I'— Richard S. Wolff. President. 
CUSTOMER SERVICE: “As soon as we 
put the IBM system to work the compluints 
censed, the phones stopped ringing, cus- 
tomers were getting their shipments on time.” 
-Wm. E. Bracey, Sales. 

BILLING: “Our clerical costs today would 
be four times as great without the IBM sys- 
tem."— Henry Cooper, Office Manager. 
PRODUCTION: “Our records used to be 
from a week to a month late. Now we know 
what our requirements are for each week 
eight weeks in advance." 

—Theodore A. Barkauskas. Ceneral Snpt. 
SALES: “We are able to give our field repre- 
sentatives analyses never before possible— 
as an automatic by-product of our billing." 
-Wm. E. Bracey. Sales. 

INVENTORY: “We've been able to reduce 
our investment in inventory by 10 %.” 
-Richard S. Wolff, President. 


Vital reports are produced with this compact IBM punched curd 
installation for Camloc s Office Manager Henry Cooper, Wm. E. 
Bracey, Sales, and Ceneral Superintendent Theodore A. 
Barkauskas (I. to rj. Operating the key punch is Eleanor Frenzel. 
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B.F. Goodrich Rivnuts 
guard control cables 
on Vanguard rocket 

They couldn't put the electrical control cables inside the second 
stage of the Martin Vanguard rocket because of the integral fuel 
tanks. So they ran the cables outside — and protected them with a 

To fasten this cover to the rocket, project engineers chose 
B.F. Goodrich Rivnuts — for two reasons. 

First, B. F. Goodrich Rivnuts provide a vibration-resistant nut- 
plate that won't jar loose in flight. The cover always stays solidly 
in place. Second, with Rivnuts the cover can be removed and re- 
placed as many times as necessary during pre-flight preparations. 

B. F. Goodrich Rivnuts, the only one-piece blind fasteners with 
threads, can be installed by one person— from one side of the work 
—in seconds. Upsetting is easy. Just thread the Rivnut on the header 
tool, insert in the work, and upset. In every kind of operation 
Rivnuts are used to speed assembly— simplify fastening jobs in thin 
sheet metal, plastic, rubber and wood. 

Find out how B. F. Goodrich Rivnuts can solve fastening prob- 
lems in your orbit. Send for the free Rivnut Demonstrator that 
shows— with motion— how Rivnuts can be used to fasten to and 
with. Write: B.F. Goodrich Aviation Products, a division of 
The B.F. Goodrich Company, Dept. AW-78, Akron, Ohio. 
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B.F.Goodrich aviation products 


EDITORIAL 


MATS Needs an Overhaul 


The Military Air Transport Service badly needs a basic 
overhaul to really perform the vital military airlift job 
required by the Army, Navy and Air Force for adequate 
logistic support in peacetime and for combat operations. 
MATS is not now providing either the type or quantity 
of aerial logistics required for the era of hydrogen 
weapons and supersonic delivery systems. Instead of con- 
centrating on this vital task, MATS during the past few 
years has drifted into a flaccid pattern of bureaucratic 
growth that channeled its activities largely into duplica- 
tion of the international air service already provided by 
civil airlines in a much more efficient manner. 

We have always fought hard for an adequate, modern 
military aerial logistics system. We have had some experi- 
ence in this field and believe it is a vital and badly 
neglected ingredient in any successful combat pattern 
that may emerge in the foreseeable future. Back in 1942 
we served a year with one of the first four-engine inter- 
national transport operations of Air Transport Com- 
mand. For the next three years we lived and fought in 
China at the end of the world's first and still most fan- 
tastic aerial supply line across the Hump from India. As 
a reporter we covered the Berlin Airlift and the combat 
cargo operations of the 315th Air Division during the 
Korean war. More recently, we have studied the 
emergence of a new pattern of aerial logistic support in 
Europe and North Africa with the turboprop-powered 
Lockheed C-l 30. We know most of the men who have 
been laboring hard in this field during the past decade 
with little top-level USAF support or true appreciation 
of the aerial logistics problem. The tragic experience of 
the British and French at Suez and the cumbersome air 
movement of British troops to Cyprus in recent weeks 
are fresh reminders of the necessity of large scale high 
speed mobility in both hot and cold wars. 

The recent congressional investigations of MATS have 
shed some revealing light not only on the aerial logistics 
problem but also on the attitude of the Pentagon toward 
civil aviation. We were appalled at the calloused indif- 
ference of top USAF officials who testified before 
Congress toward the vital role of civil air transport in the 
nation's economy and toward the economic problems of 
a civilian air transport industry on which the mili- 
tary depends in time of emergency. USAF badly 
needs to revise its basic attitude toward civil aviation not 
only in the role it plays in air logistics but also in such 
vital matters as developing an adequate common air 
traffic control system. 

We agree wholeheartedly with the recommendations 
of the House Military Operations Subcommittee headed 
by Rep. Chet Ilolifield of California outlining the areas 
in which MATS current practices need overhauling. 
MATS today is operating a fleet of some 400 four-engine 
transports and is the largest air transport operation in the 
world. The bulk of its fleet is of the same type of aircraft 


operated by commercial airlines. It also duplicates the 
commercial airline routes over many of the highest 
density international traffic routes. All this type of 
MATS operation does is prove that military air transport 
cannot move passengers and conventional cargo with 
anything approaching the efficiency or economy of com- 
mercial transport operations. 

If anybody needs proof of this, they should take a 
look at MATS current “Blue Plate" flights between 
New York, Paris and Frankfurt, paralleling a major 
commercial transatlantic air route. MATS gets about 
42 passengers into its equivalent of a DC-6, sprawling ten 
luxurious scats in a VIP lounge and squeezing three- 
abreast seating in odd combinations through the remain- 
der of the cabin. The galley, where meals are prepared in 
a tortuous operation that takes hours, weighs more than a 
ton. One whole side of the fuselage aft of the cabin door 
is occupied by this galley and a combination garbage bin 
and coat rack. In contrast to the flight operations which 
are most efficient, this passenger service of MATS is a 
burlesque of economic air transport. According to testi- 
mony before the congressional investigating committee. 
MATS overseas passenger traffic in the 12 months 
ending June. 1957, totaled more than 57% of all U. S. 
flag airlines' foreign traffic, and MATS cargo and mail 
tonnage was more than triple the amount carried by 
U. S. flag airlines overseas and surpassed even the total 
of all cargo and mail tonnage of all the U. S. domestic 
airlines for the same period. This is a good measuring 
stick with which to gauge just how far MATS has 
strayed from its original purpose. 

MATS is now attempting to justify its huge dupli- 
cation of civil airline operations by clinging to the 
coattails of Strategic Air Command. We find it hard 
to imagine what the 480 enlisted personnel employed 
bv MATS as airline-type stewardesses contribute to SAC 
logistic support and note that SAC has 100 multi-engine 
transports of its own to prov ide the v ital airlift it requires 
in support of its mobility pattern. The type of airline 
operations that now make up the bulk of MATS opera- 
tions contribute little to genuine SAC support. 

MATS is getting a change in command next month 
when Lt. Cen. William Tunner leaves the Pentagon 
to take charge. Gen. Tunner lias a brilliant record in 
developing and operating aerial logistic systems going 
back to the Hump of World War II and continuing 
through the Berlin Airlift and the Korean combat cargo 
operations. 

Wc hope he will be the man to give MATS the 
thorough overhaul it so badly needs to get back in the 
business of pioneering the new techniques of aerial 
logistics that Strategic Air Command, the Army and 
Navy need to meet the stiff requirements of combat in 
the supersonic era. 


AVIATION WEEK, July 14, 1958 



big ears of Nike Hercules 

Mounts for radar antennae used by the U. S. Army’s Nike Hercules to 
track aerial intruders and guide the deadly Nike missiles that 
strike them from the sky are products of the integrated manufacturing and 
engineering skills of Kelsey-Hayes, working in close cooperation with 
Western Electric. Capabilities range from prototyping to final production. 
The Speco Division is one of seven Kelsey-Hayes Divisions devoted 
to the production of aircraft and missile components. 

Kelsey-Hayes Company, General Offices: Detroit 32, Michigan. 





22 


WHO'S WHERE 


In the Front Office 


John Bouwmecstcr, president. General Cer- 
amics Corp., Keasbey. N. J. 

William Naden, president, Esso Stand- 
ard Oil Co., New York, N. Y. Mr. Naden 
succeeds Stanley C. Hope, retiring. 

Glenn H. McIntyre, president and treas- 
urer, National Spectrographic Laboratories, 
Cleveland. Ohio. 

William P. Monger, president, Hyde!. 
Inc., Cambridge, Mass. 

Carl R. Wcttcrau, president, Flight Sup- 
port, Inc., Metuchen, N. J. 

Gregory S. Coleman, vice president and 
a director. Alloys Unlimited, Inc., Long 






ViUiam E. Berclitold, 


of the Management Committee. 

Division^ (headquarters in Washington. 
D. C.), Babcock Radio Engineering, Inc., 
Costa Mesa. Calif. Also: Norman Cima, 
assistant vice president-sales engineering. 

Donald C. Grcfe, vice president and 
managing director, Eastern Air Lines, S. A. 

J. H. Dalton, vice president-finance, 
Servo Corporation of America, New Hyde 
Park, N. Y. 

Rear Adm. Scldcn B. Spangler (USN, 
ret.), director of research, Tire Garrett 
Corp., AiResearch Manufacturing Division. 
Phoenix, Aria, 

Sir Mark Norman, secretary, Bristol Sid- 
deley Engines, Ltd., London. England. 

Honors an<l Elections 

Lt. Gen. Donald L. Putt (USAF ret.) 
has been awarded an honorary fellowship 
m the Canadian Aeronautical Institute for 
his "outstanding work in research and de- 
velopment in aeronautical engineering. . . .” 
Leo Young, Wcstinghouse electronics cn- 
4 :er, has been chosen as the 20th r<- ; - : 


t of the Ben 


"Sfis 


scholarship. The L: 

scholarship was established m it-i »> •• 
memorial to the former chief engineer of 

Socony Mobil Oil Company, Inc. lias 
received an Award of Merit from Flight 
Safety Foundation in recognition of the 

encxMif’ weather on safety in flight through 
. . . displays in the aviation press. 

Walter M. Hartung, vice president of 
the Academy of Aeronautics. LaGuardia 
Airport, has been elected president of the 
National Council of Technical Schools. 

A. F. Burke, chairman and managing 
director of the de Ilavilland Aircraft Co., 
Ltd., has been elected president of the 
Society of British Aircraft Constructors 
for 1958-59. Sir George Dowty, chairman 
and managing director of the Dowty Group 
of companv, was elected vice president. 
C. F. Uwiils, SBAC president in 1956-58, 


becomes depu 




(Continued on p. 95) 


INDUSTRY OBSERVER 

► New version of Navy Biillpnp air-to-surface missile which Martin is devel- 
oping for Tactical Air Command (AW June 23, p. 15) can carry either 
nuclear or conventional warhead and is expected to have extremely high 


► Failure of Talos ground-to-air missile to destroy its B-17 drone target 
during recent Army missile demonstration at White Sands, N. M., was due 
to premature detonation of the warhead by a malfunctioning proximity fuze 
five seconds before interception. Both warhead and proximity fuze were 
experimental models. Fuze is being developed by Melpar, Inc. Navv- 
developed ramjet missile was launched from land-based Talos defense unit 
delivered to the Army by Radio Corp. of America for evaluation. First 
official statements on the failure said the warhead failed to explode. 

► Direction of exhaust nozzle blast on Aerojet-General solid propellant 
engine for Navy’s Polaris fleet ballistic missile is controlled by a vane known 
as a Jetavator. Vane is supported by bushings incorporating stainless steel 
split inner ring enclosed in Met-L-Flex knitted Inconel housing manufactured 
by Robinson Aviation Corp. to accommodate forces of thermal expansion. 

► Thrust of Polaris fleet ballistic missile is terminated by blowing ports in 
forward end of combustion chamber. This cuts off thrust "almost instantane- 
ously.” Polaris has single grain of solid propellant in each of two stages, 
four exhaust nozzles in first stage. 

► In ovenvater flight trials, Lockheed Elcctra turboprop, which Navy plans 
to use as anti-submarine warfare aircraft, cruised at low level using only two 
inboard engines. Power was then cut to zero on one engine to simulate 
powerplant failure, airspeed was allowed to decay gradually for approxi- 
mately five minutes. One outboard was then cut in to continue the flight 
on two engines. 

► Air Force’s Green Quail diversionary missile intended for launching from 
B-47s and B-52s has slipped about six months from earlier production sched- 
ule because of delavs in the General Electric JS5 engine. General Electric 
spokesmen say no serious problems are involved. McDonnell Aircraft Co. 
is prime contractor for the missile. 

► Although both Norway and Denmark have refused to accept atomic 
weapons from NATO, both countries will be equipped next year with several 
delivery systems capable of using nuclear weapons. Norwegian and Danish 
Air Forces next summer will begin conversion to North American F-100D 
fighter bombers equipped to handle nuclear weapons and capable of training 
pilots in low-altitude delivery techniques without live weai«»ns. Norway and 
Denmark also will get a battalion of Nike air defense missiles with both 
Ajax and Hercules models. Tire Hercules model is designed to take an 
atomic warhead. 

► First two gantries for Martin Titan intercontinental ballistic missile are 
near completion at Air Force Missile Test Center, Cape Canaveral, Fla. 
Disconnect pole for a third facility is up, and a fourth pad is almost fin- 
ished. Erectors have a shorter section built out from main section that 
look like giant steps when upright and enable both stages of missile to 
be put side-by-side for static firing separately. Erectors are raised and 
lowered hydraulically. First Titan probably will arrive at Canaveral next 
month. It will not be launched but used to test out electronic checkout 
equipment and other facilities. 

► Reliability of Atlas intercontinental ballistic missile should be improved 
through use of recently developed single gas generator and single pump 
which can supply propellant to both booster and sustainer engines, replacing 
individual gas generators and pumps formerly used. 

► Air Force decision as to whether to accelerate its nuclear-propelled aircraft 
program will depend upon results of current series of engine tests now under 
way at Idaho test station. 
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Washington Roundup 


Radford Protest 

Adm. Arthur Radford, former chairman of the Joint 
Chiefs of Staff, fired on all three services last week for 
going their own ways at the closing session of Senate 
Armed Services Committee on proposed legislation to 
reorganize the Defense Department. "I am very disap- 
pointed in the way the services have cooperated with 
the Secretary of Defense" in cutting out duplicating 
weapon systems, he told the committee. 

Less compromising than Defense Secretary Neil Mc- 
Elroy, Radford firmly backed the President's opposition 
to three provisions contained in the reorganization plan 
by the House (AW June 9, p. 17). McElroy expressed 
a willingness to go along with one of the provisions, 
which specifically authorizes the services secretaries and 
chiefs to present minority views to Congress. The other 
two provisions provide that changes in major combatant 
functions be subject to veto by Congress and that "the 
Secretary of Defense should exercise his authority through 
the individual sendee secretaries. Radford said he 
doubted that the President's plan went far enough in 
up-grading the role of the Secretary of Defense and 
down-grading the roles of the services. Gen, Carl Spaatz, 
former USAF Chief of Staff, agreed. Adm. Robert 
Carney, former chief of naval operations, however, op- 
posed even the House measure, saying that no reorganiza- 
tion legislation is needed. Adm. Arleigli Burke, chief of 
naval operations, previously backed the House measure. 

In Congress 

Other action in Congress last week included: 

• Senate Commerce Committee voted legislation estab- 
lishing a five-member commission of technical experts 
to make a study of the increasing competition for use 
of radio frequencies between Civil Aeronautics Admin- 
istration, the military’ services. Federal Communications 
Commission and other government agencies. 

• Sen. Glenn Bell (R.-Md.) introduced a measure 
icquiring that 60% of the funds used by the military 
services for the repair and overhaul of aircraft and mis- 
siles be let to private industry. 

Poor Outlook 

Air Force Assn, plans to hold its 1959 convention in 
Miami over the Labor Day weekend virtually kills any 
possible attempt to revive the now defunct National 
Air Show which formerly relied upon the Labor Day 
spot. Neither Defense Department nor aircraft industry 
could support two major air shows nt that time. 

Incompetence 

Incompetence of some Pentagon officials who have 
the final say over industry and service requests for declas- 
sification of information was highlighted recently in 
the shop of Defense Department missile czar William 
Holaday. 

At stake were a series of pictures of the Nike Hercules 
which Army and a contractor wanted to release in 
connection with Army’s missile show at White Sands, 
N. M. (AW July 7, p. 36). The pictures passed routinely 
through regular Defense Department security review 
channels, then went to Holaday’s office for final review, 
'there, the request was flatly denied on the grounds 


that the pictures showed radar units which would pro- 
vide a valuable clue to the Hercules' capability. 

After contractor's representatives had patiently ex- 
plained that the same radar units were at the missile 
site when it was equipped with the earlier Nike Ajax, 
the request was again denied. The new reason: The 
"knobs” shown protruding from the roof of a building 
in the pictures would give away the number of targets 
ihc missile site could handle simultaneously. 

The official finally relented when it was explained 
that the “knobs" were ventilators. 

Nickerson Restored 

Col. John C. Nickerson, court-martialed last year for 
leaking secret information in an overzealous attempt to 
promote Army’s missile achievements and minimize those 
of the Air Force, officially emerged from the Army dog- 
house last week. Restored to full authority, Nickerson 
took over as ordnance officer of the United States Army 
Caribbean Command with headquarters in the Panama 
Canal Zone. His court martial sentence had deprived 
him of command authority for a one-year period. He 
had spent the year inspecting construction work at Fort 
Amador, Canal Zone. At the time of his court martial, 
Nickerson was chief of the field coordinating office at 
the Army Ballistic Missile Agency. Huntsville, Ala. 

Federal Aviation Delay 

Outlook is that it will be several weeks before Con- 
gress enacts legislation establishing an independent Fed- 
eral Aviation Agency (AW June 30, p. 30). Senate’s 
agenda is jammed with high-priority measures. The 
House Commerce Committee is entangled in its investi- 
gation of Boston textile manufacturer Bernard Gold- 
fine, and it is not known when the committee will get 
around to consideration of the FAA measure. A sub- 
committee tentatively closed hearings last week. 

Only point of strong controversy appears to be over 
the selection of missile bases. The measure approved bv 
Senate Commerce puts the decision with the FAA ad- 
ministrator. Sen. Andrew Schoeppcl (R.-Kans.) insists 
authority should be left to the Secretary of Defense. One 
compromise would place it with the President. 

Legal Roadblock 

Attorneys for United States Overseas Airlines have 
encountered another roadblock in their efforts to obtain 
service in a S3 million damage suit against Pratt Sr Whit- 
ney Aircraft Division of United Aircraft. First rebuff 
came several months ago when papers were mistakenlv 
served upon a different firm, the Pratt & Whitney ina 
chine tool company of East Hartford, Conn., headquar- 
ters of United Aircraft. 

The suit was later filed in the U. S. District Court of 
the District of Columbia and notice served upon a 
company representative in Washington. Last week, 
United attorneys moved to have the suit dismissed on 
grounds that the representative had no authority to 
accept the service and that United docs not engage in 
business in Washington. The airline has charged Pratt 
& Whitney with violations of anti-trust laws and dis- 
crimination for allegedly allowing certificated carriers 
discounts of 40% on purchases and only 20% to supple- 
mental carriers. —Washington staff 
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NORTH American Aviation B-70 Mach 3 bomber will be powered by six General Electric J93 turbojets in lateral pack under delta wing. 


Mach 3 Manned Aircraft Designs Pushed 


Three main types include B-70 ‘chemical bomber,’ 
transport aircraft and F-108 long range fighter. 


Washington— Aircraft industry is 
pushing into the next generation of 
manned aircraft, into designs capable of 
steady state cruise at Mach 3. 

Three general classes of Mach 3 air- 
craft now are being designed: 

• B-70 “chemical bomber,” included in 
North American Aviation’s WS-UOA 
weapon system. This project now is in 
Phase I, mockup is being readied, and 
work is being pushed towards produc- 
tion of a number of flight test articles. 

• F-108 long range interceptor, included 
in North American Aviation's WS-202A 
weapon system. Farther along than the 
WS-110A system, this project contem- 
plates production of two F-108s in 
1960, six in 1961 and seven in 1962. 

• Supersonic transport. Mach 3 aircraft 
arc being projected bv major U. S. trans- 
port builders. No detailed design for 
these aircraft has been undertaken, but 
concepts have been formulated, wind 


tunnel research done, economic factors 
studied and problems peculiar to high 
speed transportation evaluated. 
Advanced Turbojet Design 

One of the biggest technical jumps 
which makes possible the Mach 3 air- 
craft is advanced turbojet engine design. 
Companies engaged in development of 
Mach 3 turbojet engines include Gen- 
eral Electric, Pratt &• Whitney Aircraft 
and Rolls-Royce. Any one of these three 
designs might be selected for transport 
application, but General Electric's |93, 
now designated X279, has been picked 
to power North American's Mach 3 
F-108 interceptor and B-70 bomber. 

Originally, General Electric on its 
own responsibility had projected two 
versions of the advanced turbojet— one 
a "small" engine known as X275, the 
other a larger, higher thrust version 
labeled X278. Industry survey initially 


showed preference for general use of 
two of the small X275s instead of a 
single large X278. But as characteristics 
of the X275 were re-evaluated in a con- 
tinuing analysis of requirements, the 
engine gradually "grew" until General 
Electric decided it would be better to 
concentrate on a large engine, which 
was designated X279. 

Initially, General Electric proposed 
basic X279 for North American’s F-108 
long-range interceptor and an advanced 
version of the X279 for company's B-70 
bomber design. Subsequently, an ad- 
vanced version was suggested for both 
aircraft to accelerate development be- 
cause the F-108 would be introduced 

Final decision involves basic X279 
“with improvements” for the F-108, 
and an “advanced” version of X279 for 
the B-70. 

Both engines will be similar in size. 
Basic components will be approximately 
the same, but the advanced version in 
the B-70 will be slightly heavier. Its 
turbine will be modified for higher tcin- 
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perature operation and its specific air 
flow and specific fuel consumption will 
be improved, leading to improved per- 
formance at altitude. 

Components Evaluated 

Some components of X279 now are 
being evaluated, but a test run of the 
complete engine still is not imminent. 
The engiuc probably will be taken aloft 
for trials sometime before the end of 
1960 in a Convair B-58 flying test bed. 
and a 50-hr. qualification test probably 
will be completed in 1961. giving it a 
YJ93 label. This engine then could be 
used as the powcrplant for F-108 or 
B-70 flight test articles. 

Fundamental difference between cur- 
rent operational turbojets and develop- 
ment high Mach number engines, such 
as the X279, shows up in compressor 
configuration. For example, General 
Electric’s J79 Mach 2 turbojet engine, 
now flying in Lockheed’s operational 
F-104A, Grumman F11F-1F and Con- 
vair B-58, is designed for subsonic cruise 
(Mach 0.9) and supersonic combat and 
dash capability, with a 17-stage compres- 
sor affording 12.5 to 1 pressure ratio. By 
comparison, in high Mach number 
turbojets, most of the pressure rise will 
be in ram recovery at inlet. With suffi- 
cient pressure rise, ram effect is sub- 
stituted for compressor staging so that 
the compressor will not be large. 

General Electric's X279 will have a 
very high compressor inlet pressure be- 
cause or ram. Relationship of this pres- 
sure to the compressor's last stage pres- 
sure value is a multiplier, so that it is 
certain that the X279 compressor will 
have a sharply reduced number of stages 
in comparison with the 17-stage J79. 
Otherwise, high ram pressure coupled 
with high pressure ratio of a many-stage- 
compressor would create a temperature 
value at final compressor stage almost 
equal to the desired turbine inlet tem- 
perature, which would leave no latitude 
for burning. X279’s compressor dis- 
charge temperature probably will ap- 
proximate that of the turbine inlet tem- 
perature of General Electric's old |47 
turbojet engine. Emphasis will be 
placed on new materials in the compres- 
sor, turbine and afterburner. 

Diameter of X279's afterburner ex- 
haust, estimated to be about 5i ft., will 
be relatively large in comparison with 
the compressor inlet diameter. 

Fuel Selection 

Basic performance of X279, and prob- 
ably other Mach 3 turbojet engines now 
under development, will be premised 
on the use of standard JP-tvpe fuels, in 
a sense making the “chemical bomber" 
designation a misnomer. However, these 
engines are being projected to use high 
energy fuels if these are eventually avail- 
able in sufficient quantities. 


It has been estimated that a group of 
30 chemical bombers might require 

105.000 tons of boron fuel per year, 
provided the high energy fuel were used 
only about 255f of the time. One of 
the first high energy fuels likely to be 
used in F-108 and B-70 afterburners is 
an alkvl-boranc type releasing about 

25.000 Btu/lb., compared with average 
heating value of IS.600 Btu/lb. for JP-4. 

Corrosive action of high energy fuel 
probably will make it inadvisable to 
burn it in the turbojet engine proper, 
thus limiting its use to the afterburner. 

Also, with higher Mach numbers 
there is little difference whether this 
fuel is burned before or after the tur- 
bine, with respect to cycle propulsion 
efficiency. 

Limiting the use of high energy fuel 
to the afterburner also will simplify 
mechanical problems. 

Afterburner for the X279 is being 
designed to accommodate the broad pos- 
sibilities of high energy fuel develop- 
ment which can be anticipated now, but 
it is likely that certain high energy fuels 
which may be developed after the en- 
gine (J93) becomes operational may re- 
quire new afterburner design. 

To take advantage of high energy fuel 
use in Mach 3 turbojet engines for 
tiansport application, engines probably 
will have to be tailored to minimize cor- 
rosive effect, since burning of this fuel 
would be in the engine proper, because 
no afterburners would be earned by- 
transports. 

Flight Strategy 

Flight scheme for Mach 3 aircraft 
probably will use very fast acceleration 
to altitude to conserve fuel. 

Military aircraft probably would use 
high energy fuel in the afterburner 
from the start of straight and level 

Working arrangement between 
North American Aviation and General 
Electric is an unusually- close one to 
ensure that X279 development will 
match F-108 and B-70 requirements. 
Extremely close liaison is maintained 
during the concurrent phases of devel- 
opment. 

North American’s wind tunnel data 
is collated with General Electric's test 
data and engine modifications art- 
fed in where possible to meet require- 

Probablv the most critical opera- 
tional requirement for Mach 3 aircraft 
will be embodied in the B-70 bomber 
because it is designed to cruise at this 
high supersonic speed for intercontinen- 
tal ranges. Concept and design of the 
entire WS-110A chemical bomber 
weapon system underscores two funda- 
mental approaches to ensure top cffec- 

• State of bomber progress is being ad- 


vanced as far as possible within the time 
scheduled for introduction of the 

• Every aspect of the system-B-70 
bomber, all associated and supporting 
equipment— will lie clearly within the 
operational capability of crews of 
Strategic Air Command. In this Mach 
3 weapon, the Air Force is putting em- 
phasis on man being the most reliable 

B-70 Characteristics 

The B-70 bomber will usher in un- 
usual characteristics and stringent op- 

• Steadv-state-cruise actually will be in 
excess of Mach 3 for the plane’s entire 
intercontinental mission. Higher Mach 
number dash speed could have been de- 
signed into the B-70 potential but this 
would mean that the entire plane- 
structure and powcrplant— would have 
to be designed to withstand higher 
temperatures generated by the dash 
condition, and increment of speed 
gained might not justify engineering 
refinements which would have to be 
achieved. 

• Cruise altitude may be as high as 

80.000 ft. 

• Range will be over 7,000 mi. at 70.- 
000 ft. at Mach 3 using boron-base high 
energy fuel. 

• Gross weight, originally scheduled 
for 500.000-550,000 lb., mav grow to 

600.000 lb., but the airplane will have 
to use existing runwav facilities. 

• Payload-to-gross weight ratio will be 
approximately 4.5 to 5%. 

• Crew of four will have unusual pro- 
tection for maximum capability to con- 
tinue mission in event of damage. 

• Fuselage is boxy, lias very high fine- 
ness ratio and long nose. From a point 
well forward, the fuselage bodv sweeps 
up to the top of the engine inlets on 
the underside of rear of plane, minimiz- 
ing flow interference to central portion 
of engine inlet areas. Starting at the 
junction of the fuselage and wing lead- 
ing edge, the body is necked, then fans 

• Canard horizontal tail is mounted 
high just aft of crew compartment, 
sweeps back at an angle of about 60 

Canard configuration was selected 
for aerodynamic advantages at the air- 
plane’s cruise speed and for favorable 
weight distribution. 

• Delta wing has about 60 deg. sweep, 
meets fuselage somewhere between mid- 
dle and top levels. Wing trailing edge 
has substantial cutout in middle one- 
third of span, above turbojet exhaust 

• Vertical tail surfaces arc mounted at 
each side of wing trailing edge cutout 

'• Six General Electric |93 turbojet cn- 
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gines installed in lateral pack on under- 
side of wing each will furnish approxi- 
mately 25,000 lb. of thrust without 
afterburner. Although tailpipes are lar- 
ger than inlets, the engine package has 
constant depth from front to rear. 

• Missiles would be accommodated in a 
recess under the engine pack, will in- 
clude guide bombing type or self- 
guided air-to-surface type. Countermis- 
siles may also be carried. Undoubtedly, 
special weapon design will be required 
to cope with B-70 and F-10S opera- 
tional conditions. Missile warheads 
would have to be designed to resist high 
heat generated by Mach 3 speed. Some 
missiles may require propulsion sys- 
tems which will ensure sufficient ac- 
celeration at launch to pull away from 
plane traveling at Mach 3. Techniques 
will have to be refined to ensure proper 
separation of missile from aircraft. 

• Lightweight, rigid construction will 
incorporate about 10,000 sq. ft. of 
sandwich panels. This will be substan- 
tially in excess of the amount of sand- 
wich ever used in any aircraft previ- 
ously. Convair’s B-5S, a big User of 
honeycomb construction, uses 282 
stainless steel honeycomb sandwich 
panels, totaling 1,082 sq. ft. 

Extensive Planning 

Against a backdrop of far-reaching 
technological progress in the last few 
years the WS-110A probably represents 
the most thoroughly planned manned 
or unmanned weapon system ever 
scheduled for the Air Force arsenal. 
This thoroughness can be attributed 
to the Air Force’s three-pronged attack 
on complex problem of development, 
procurement and operation of an ex- 
tremely flexible, lethal weapon combin- 
ing advantages of human capability and 
top mechanical reliability, coupled with 
sustained high supersonic potential. 

Need for the WS-110A bomber sys- 
tem was based on a searching military 
analysis which probed future potential 
to determine when B-47 and B-52 
bomber concepts would be obsolescent, 
even with improvements which had 
been projected for these weapons. Air 
Force determined how far these stra- 
tegic systems could be stretched and 
fiom the projected date established the 
time schedule for introduction into the 
operational fold of a heavy long-range 
Mach 3 bomber. This led to the com- 
petition between North American Avia- 
tion and Boeing Airplane Co., with the 
requirement to provide the most feas- 
ible technical advances for the most 
modem bombing system. After pro- 
posals and study contracts. North Amer- 
ican Aviation won the competition, was 
awarded Phase I contract late last year. 

Traditionally, Air Research and' De- 
velopment Command and Air Materiel 
Command have been selecting agencies 
for Air Force weapons. WS-110A proj- 


ect represents the first time that Stra- 
tegic Air Command, the operational 
agency, has been painstakingly associ- 
ated with all the ramifications of the 
program from the very inception. All 
three commands are familiar with every 
technical requirement. Everv refine- 
ment-even to the extent of fuel gage 
relocation on the mockup-is closely 
scrutinized as a result of close liaison 
between North American Aviation, 
weapon system manager, and SAC, 
whose core of experts has combed oper- 
ational records of B-52 and B-47 to de- 
sign preventive factors so that the B-70 
will have a minimum of downtime. 

Close scrutiny afforded the entire 
program by Air Research and Develop- 
ment Command, Air Materiel Com- 
mand, SAC and North American is 
aimed at removing almost completely 
the elements of chance in development 
of the over-all weapon system. F.xpcrts 
close to the WS-110A activity feel that 
a minimum gamble is involved in the 
project. No new inventions are required 
for its success. 

Maximum use has been made of 
equipment alreadv in existence, wher- 
ever this use is feasible. Strategic Air 
Command's complete inventory of ex- 
isting equipment has been surveyed in 
a study extending over a year, ensuring 
that every possibility for utilization in 
the WS-110A system was evaluated. 
This has comprised a big effort, saving 
substantial sums of money. 

Phase I contract, now under way at 
North American, includes all planning 
up to operational capability. Major ac- 
tivity is readsing of mockup, formula- 
tion of specifications and selection of 
major subcontractors for B-70 sub- 
systems. About 15 subsystems will be 
subcontracted during Phase l for feed- 
ing into Phase II flight articles. 

Mockup ssill be completely compre- 
hensive and will include simulation of 
a weapon system comprising the B-70 
bomber and support equipment in such 
detail that even kits which mechanics 
will require will be simulated. 

Phase I will end when the Air Force 
Mockup Board completes its examina- 
tion of the weapon system mockup. 
Phase II contract, which will be 
awarded to North American before 
completion of Phase I. will include 
production design, tooling and manu- 
facture of a prototype and other flight 
test articles. At the end of contract 
Phase II, probably eight B-70 bombers 
will have been fed into the flight test 
program. These should comprise a sub- 
stantial pool of aircraft with real op- 
erational capability, complete with 
ground support equipment and trained 
flight and ground crews. 

Although the B-70 will be a compli- 
cated embodiment of automatic equip- 
ment probably warranting its descrip- 
tion as a huge flying computer, the 


design will make maximum use of a 
flying crew for flexibility and last min- 
ute decision. This means that efforts 
have been stretched to make sure that 
crew members will be both comfortable 
and safe. Design goal has been to make 
it as easy for the crewman to operate 
as if he were sitting at a desk. 

Crew Protection 

Methods have been devised for pro- 
tecting crew members from high tem- 
peratures. Problems of noise and vibra- 
tion stemming mainly from aerody- 
namic effects will be no high hurdle. 
Decompression and emergency escape 
difficulties will be minimized. 

Provision has been made to continue 
a mission even though substantial 
damage has been inflicted on crew 
quarters. Additional internal provisions 
have been incorporated to permit the 
crewmen to continue his function even 
if primary protection is impaired. 

For actual bailout, it is certain that 
no conventional ejection scat will be 
included. For protection against Mach 
3 blast and to provide oxygen in high 
altitude bailout, an encapsulated-tvpe 
seat with flotation capability would be 
used. The capsule scheme also would 
be in keeping with the Air Force's 
philosophy of stressing terminal en- 
vironment protection. 

These provisions for man's safety 
and comfort will involve weight and 
cost penalties, but these factors have 
been kept as low as possible, consider- 
ing the detail and complexity of equip- 
ment problems in a high performance 
configuration. 

The F-108 long-range interceptor and 
the B-70 embody similar design con- 
siderations. The F-108 configuration 
also is similar to the B-70's. except that 
on the F-108 the canard control sur- 
faces are located midway on the fuse- 
lage forward of the crew compartment 
and the engine intakes are on the 
fuselage side, feeding the turbojets in 
the aft fuselage section. Design points 
of the F-108 include: 

• Mach 3 cruise speed. 

• Cruise altitude of about 70.000 ft. 

• Range, approximately 1.100 mi. 

• Gross weight of 100,000 lb. 

• Crew of two— pilot and weaponeer. 
Each will have own downward-ejection 
escape capsule, which probably will be 
similar in over-all aspects to scheme of 
that in B-70. 

• Weapons will be three Hughes GAR- 
9 atomic-warhead Falcon missiles car- 
ried in a weapon bay. 

• Power plant package will include 
two General Electric J93s. 

• Fuselage will be approximately 80 ft. 
long, wing span about 58 ft., and 22 ft. 
to top of double vertical tail. 

( This is the first of two articles on 
Mach 3 aircraft. The Second will appear 
in next week's issue. ) 
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Stever Group Urges USAF R&D Shift 


By J. S. Butz, Jr. 

Washington-Broad reorganization 
and changes in management procedures 
to bolster basic Air Force policy and 
improve direction of its research and 
development programs have been pro- 
posed by the ad hoc Stever Committee 
of the USAF Scientific Advisory Board. 

The committee, headed by FI. Guv- 
ford Stever of the Massachusetts Insti- 
tute of Technology, surveyed the re- 
search and development program at 
the request of Gen. Thomas D. White, 
Air Force chief of staff. Major reorgan- 
izations and policy changes that the 
committee considers essential include: 

• Air Force must make its R&D pol- 
icies and requirements clear to higher 
authority, industry and the public. 

• Authority to act must be returned to 
the lower working levels of the Air Re- 
search and Development Command, re- 
versing the present tendency of concen- 
trating power in the highest echelons of 
the Air Force. Committee feels this type 
of management is prevalent in the gov- 
ernment and violates one of the first re- 
quirements of the good executive who 
must be able to delegate authority as 
well as responsibility. 

• Persons in charge of research and de- 
velopment programs should be given 
packaged resources— funds. Facilities and 
personnel— more often. At present, con- 
trol over these three elements are 
usually split. 

• Office of the Deputy' Chief of Staff, 
Development, should concentrate its 
efforts along the important staff lines 
of research and development require- 
ments, policies, resources, program in- 
tegration and program evaluation, 'lliesc 
tasks can be accomplished in such a 
way that the total number of staff per- 
sonnel is reduced and detailed direction 
of the Air Research and Development 
Command is eliminated. 

• Air Research and Development Com- 
mand should be reorganized along 
the distinct functional lines of the re- 
search and development program, i.c.. 
research, technical development, weap- 
ons systems and testing. There should 
be deputy commanders ... in charge 
of each of these areas who, not only 
have the responsibility for the program 
but are also in charge of the centers, 
laboratories and other facilities which 
are directly engaged in their activity. 

"An objective of this reorganization 
is to consolidate and reduce the sFaff 
and overhead personnel of the headquar- 
ters, Air Research and Development 
Command, and its centers. This change 
should be accomplished in a way that 
the detailed research and development 
program carried out is directly at the 


working level in the centers, and the 
laboratories." 

• Weapon system concept should be 
reviewed and revised because . . . “in 
some respects it has been carried too 
far. In theory it is desirable, but a prac- 
tical means must be found for taking 
advantage of its inherent capabilities. 

• “Those portions of the research and 
development budget used for research, 
state-of-the-art development and the 
development of radicallv new weapons 
should be substantially and immediately 
increased." 

• Air Materiel Command should not be 
the sole procuring agency for the Air 
Force, and Air Research and Develop- 
ment Command should be designated 
as a procuring agency. 

Four Broad Concepts 
Four broad concepts are cited by the 
committee as being the foundation of 
their recommendations. They are; 

• “There is a growing lack of trust in 
the capability and performance of in- 
dividuals at the working level in re- 
search and development, not only in 
the Air Force but throughout the gov- 
ernment. This growing lack of trust has 
resulted in taking away from the work- 
ing level the authority, but not the 
responsibility, for research and devel- 
opment projects, and diffusing this au- 
thority in a host of organizations and 
individuals in higher echelons; it has re- 
sulted in an increase in staff work of 
all sorts on matters of minutia; it has 
resulted in increasingly detailed techni- 
cal direction from higher policies and 
planning echelons to lower working 
level echelons in the research and de- 
velopment organization; it has resulted 
in an increase in the constraint on the 
use of money, people, facilities and on 
the resources required at the working 
level to do the research and develop- 
ment job. The lack of trust is extended 
into the contractual relations with in- 
dustry. academic and other private or- 
ganizations. 

• "Unless trust is restored and these 
symptoms of distrust eliminated the Air 
Force can never hope to reduce the 
length of its development cycle to that 
required to maintain technical superi- 
ority in weapons over our potential 
enemy. 

• "Many changes needed to improve 
management and conduct of research 
and development in the Air Force de- 
pend upon other governmental agencies, 
such as the Department of Defense, the 
Bureau of the Budget, the Congress, 
and executive office of the President.” 

• Technology will continue to affect 
the Air Force at a growing rate and 
. . . "the research and development 


phases will enlarge and become of 
greater importance. Though in the past 
the Air Force has introduced major 
changes to adjust to this increasing role 
of research and development, it has not 
vet kept pace with the need. 

• “In order to handle its increasing 
technological problems, the Air Force 
will need a higher percentage of better 
trained, more capable technical per- 
sonnel-officers, civilians and men.” 

In its introduction, the Stever report 
reviewed some of the history of Air 
Force research and development and 
praised the action in 1950 which estab- 
lished the post of Deputy Chief of Staff, 
Development, and the Air Research and 
Development Command. It said one 
of its most lasting benefits was accrued 
because "representatives of the R&D 
organization were brought for the first 
time into the highest policy-making 
and planning channels of the USAF." 

The report points out that, due pri- 
marily to the Korean war, budgetary 
improvements were made in the general 
research and development picture in 
the U.S. and that the Air Force was 
able to realize impressive gains from 
the added funds because of the reor- 
ganization of its research and develop- 
ment capabilities and its greater use of 
university’ and industry contract groups. 

Toward the end of the Korean war. 
the level of financial support for re- 
search and development was greatly re- 
duced and U.S. national policy altered 
in an effort to reduce the cost of the 
military establishment by placing re- 
liance upon few weapons of better qual- 
ity and destructive power. 'Die com- 
mittee said the result was that funds 
were cut to a point where development 
of the modern weapon was seriously 
crippled. 

Major Fault 

The report said another major fault 
of the economy program was the greatly 
increased interest in the military econ- 
omy brought about stricter adminis- 
trative controls, particularly in R&'D. 
Project direction was carried to much 
higher administrative levels than before. 
Decision-making became more ponder- 
ous as did procedures for providing 
the resources— people, dollars and facili- 
ties — req u i red to get the R&D job done. 

“These two general factors, limited 
budgets and excessive administrative 
controls, together with some evident 
reservations within the Air Force about 
cither the capability of the R&D or- 
ganizations, or the importance of R&D. 
have partially vitiated the early accom- 
plishments of the new R&D organiza- 
tion within the USAF." 

The committee also attacked rivalry 
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between the services by declaring that: 

"There has been an intense research 
and development rivalry as each of the 
services has worked hard to establish 
its future in the air defense, guided 
missile and space fields. . . . This com- 
petitive process (has not been limited 
to) ... that essential to most rapid 
progress. As a result, the roles and 
missions of the services have become 
competitive rather than complimentary. 

"This situation has imposed an ‘addi- 
tional 'burden on top of the already 
heavy cost of modern weapons. Because 
of it, budget agencies outside the R&D 
management structure have sought to 
reduce costs by themselves intruding 
into the detailed R&D phases of man- 
agement. From the point of view of the 
USAF, the situation has been further 
aggravated by a lack of understanding 
of sciences related to airpower at levels 
of government above the Air Force. 

“We have just gone through another 
national awakening to the importance 
of science and technology. In its after- 
math, the President has taken two steps 
of major importance: first, he has pre- 
sented a reorganization plan for the 
Department of Defense, including the 
establishment of the Advanced Re- 
search Projects Agency; second, he has 
appointed a Special Assistant for Sci- 
ence and Technology and revitalized the 
President’s Science Advisory Commit- 
tee. It is hoped that these steps will 
lead promptly to major improvements 
m nuhtarv R&D management and that 
the appointment of a number of officials 
throughout the decision-making struc- 
ture of the government who understand 
the dominant technologies of our time 
will come about. As the needed im- 
provements in R&D management arc 
studied by the higher echelons of the 
government, the USAF has a major 
responsibility to make known its prob- 
lems, needs and recommendations." 
Needed Philosophy 

In its rundow n of the philosophy re- 
quired of top officials, the Stcver Com- 
mittee said "Over the long term, it will 
be far cheaper to risk the occasional 
failure of a project than to have ex- 
cessive (control) . . . encumbering the 
program and lengthening radically the 
development cycle. . . . 

"Those who argue that the checks 
and balances of a democratic govern- 
ment require the kind of detailed con- 
trols we have now in military R&D 
must come to realize that cither the 
authority for decisions must be dele- 
gated within over-all policy guidance 
or we will lose the struggle for tech- 
nological superiority. . . . Higher level 
controls cannot substitute for compe- 
tence at the level when the job should 
be done.” 

The group underscored . . . “its be- 
lief that the needed reforms must be- 


gin at the very' top in the legislative 
and executive branches of the govern- 
ment, as well as within the Air Force 
itself.” 

In its discussion of the weapon sys- 
tem concept, the committee said it 
felt that too much emphasis has been 
placed on the systems aspect to the 
detriment of the development of su- 
perior components which, it said, in 
the end govern success of the system. 
Example Problems 

Using the ballistic missile program as 
an example, of the problems to be faced 
by the Air Force when it has major 
weapon systems employing new and 
unfamiliar technology, the committee 
said USAF was wise “. . . to contract 
for outside technical assistance in the 
management of this program. 

“The committee believes that the 
Air Force program in this field is at 
its present advanced stage largely be- 
cause of the unique competence of the 
Ballistic Missile Division-Ramo-Wool- 
dridgc-AMC-SAC was combined with 
the authority to package the facilities 
and resources. 

“The committee has not undertaken 
to investigate the current implications 
of the arrangement with the Ramo- 
Wooldridge Corp. to the extent that 
is required, but it is obvious that some 

E roblcms have arisen. Time appears to 
e on the side of a satisfactory solu- 
tion. for the reliance of the Air Force 
will change in character. 

“As the Air Force and a large num- 
ber of its contractors gain experience 
and competence in the ballistic missile 
field, the need for outside assistance in 
the technical management will be 
greatly reduced. The Air Force should 
relax detailed management as the con- 
tractors prove to be more capable of 
handling details.” 

The committee also made recom- 
mendation for a new breakdown of 
the ty pes of weapon systems for better 

"The weapon systems divide them- 
selves naturally into two major cate- 
gories: flying vehicle systems and 
ground environmental (i.e. air defense) 
svstems.” At present, the ARDC . . . 
"separates the management responsi- 
bility for flying vehicles into ballistic 
and aerodynamic systems. This separa- 
tion arose because of the high urgency 
of the ballistic missile program and the 
decision to contract for its technical 
management.” 

To prevent future confusion as the 
differences between aerodynamic and 
ballistic systems becomes less pro- 
nounced "the committee recommends 
that a vice commander (ARDC) be 
placed in charge of all aerodynamic 
and ballistic systems and under this 
vice commander there be a deputy 
commander for aerodynamic weapon 


systems and a deputy commander for 
ballistic weapon systems. Obviously the 
missions and authoritv eventually 
assigned to the Advanced Research 
Projects Agency and the National Aero- 
nautics and Space Agency will bear 
directly upon the decisions as to which 
types of weapon systems will be man- 
aged in these different organizations, 
but we presuppose that the Air Force 
will continue to have R&D responsi- 
bilities in both areas.” 

The Stcver Committee was espe- 
cially critical of the small amount of 
money being spent for research, state- 
of-the-art development and the develop- 
ment of weapons of entirely new con-* 
cepts. This policy, it said, is in direct 
opposition to the recommendations of 
the Scientific Advisory Board's Riden- 
our Report of eight years ago. The 
Ridenour report said steady advances 
in the technology of air warfare would 
require steady increases in the relative 
expenditures for R&D. 

This was not done, and the Stever 
Report criticized the policy of report- 
ing the overhead costs of installations, 
such as Wright Field and the missile 
test centers, in the research and de- 
velopment budget and creating the 
impression that the pace of research 
and development effort was increasing. 
R&D Budget 

The report says that during the 1946- 
1950 period, the USAF research and 
development budget was held at an 
inadequate level of about S200 million 
per year and all attempts to raise it 
failed. It says: "It was claimed that 
there were not enough technically 
trained people to spend more for this 
basic R&D: at the same time, com- 
petent technical staffs in industry were 
in the need of work, and the U.S. 
Bureau of Labor Statistics was urging 
young people not to go into technical 
schools because there was a glut of 
engineers. 

"With the Korean War. the R&D 
budget rose sharply for about three 
years and funds available for the actual 
development contracts with industry 
remained about 70% of the over-all 
R&D budget.” 'Ibis situation, the 
committee said, has since deteriorated 
and now, “during the first year of the 
Sputnik, the over-all R&D budget has 
declined, and the funds available for 
contracts with industry have dropped 
sharply to under 50% of the total. . . . 
At the same time, the Soviet tech- 
nological threat has been recognized 
and extensive programs are being dis- 
cussed in the U. S. to train more 
scientists and engineers. We are cut- 
ting down on the demand for technical 
people while simultaneously trying to 
increase the supply of such people.” 

In regard to financial procedures and 
requests for funds, "the committee un- 
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derstands, for example, that approxi- 
mately 80% of the funds employed in 
the research and development activities 
in the Air Force are not under the direct 
control of (Deputy Chief of Staff. De- 
velopment) or ARDC but come from 
procurement, construction and military 
personnel appropriations.” 

The Air Materiel Command is re- 
sponsible for preparing Air Force budget 
requests and is the only procuring 
agency in the Air Force. 

Regarding this, the committee noted 
that Air Materiel Command prepares, 

. . . "budgetary information concerning 
by far the largest portion of the R&D 
operating budget after having exerted an 
important influence on the character 
and size of the items going into this 
portion of the budget. . . . ARDC may 
contract only on the basis of delegated 
authority from AMC and is subject to 
its review and control of important con- 
tracts and contract terms and pro- 
cedures. . . . Present budget categories 
do not provide sufficient flexibility to 
accommodate rapidly changing science 
and technology of air warfare. 

“Nor do they fit the need for a firmer 
foundation of stability and continuity 
of funds for most basic research and 
certain technical developments." 

The committee recommends that 
R&D managers "should be held respon- 
sible for total costs in major areas of 
performance in terms of results pro- 
duced, not told in detail how their 
dollars should be spent.” 

It also recommended that research 
and development funds be consolidated 
under ARDC control and that many 
types of development contracts which 
have long been in use and for which 
accurate cost and time estimates can be 
made should be kept separate from the 
research and development funds. 

Another major suggestion was that 
“ARDC should have major Air Force 
responsibility and authority for deter- 
mining the terms and condition (of 
contracts) . . . and that ARDC should 
be made a procuring activity with all 
of the authority commensurate with 

The committee said that increased 
emphasis on research and development 
"should be reflected in more favorable 
arrangement with R&D contractors.” 
The law permits a contractor to receive 
a fee of up to 15% of the cost of a re- 
search contract, but the committee said 
that in practice this figure is closer to 
7%. It added: 

"Formulas for computing overhead 
for both profit and non-profit contracts 
are so strict that contractors must regu- 
larly absorb costs that are really essen- 
tial to getting their R&D done.” 

The report also recommended that 
“the Air Force . . . (allow) fees more 
nearly up to the levels now permitted 
by law.” 


Italy Wins Aerobatic Competition 
In Netherlands’ Military Air Show 


By David A. Anderton 


Soestcrberg, Netherlands— I taly’s 

crack 6th Air Brigade Red Devils team 
flew off with first prize in an acrobatic 
competition held as part of a NATO 
airshow here. Host for the show was 
the Royal Netherlands Air Force cele- 
brating its 45th anniversary. 'lire entire 
show was military with all NATO air 
forces participating and NATO air 
chiefs attending. 

USAF made the biggest showing with 
operational units, the Skvblazers acro- 
batic team, a refueling flyby, a Boeing 
B-52 flypast on a round trip from the 
United States and flight demonstra- 
tions by the Lockheed F-104 Starfighter 
and McDonnell F-101 Voodoo. Six 
teams from Belgium. Greece. Italy, the 
Netherlands, Portugal and Turkey en- 
tered the acrobatic competition. 

USAF and RAF teams were not en- 
tered because they are regarded as pro- 
fessionals. First eliminations left three 
finalists: Belgian group under Maj. 

Bladt flying Hawker Hunters; Italian 
Red Devils under Maj. Mario Squarcina 
flying Republic F-84F Thunderstrcaks; 
Netherlands team under Capt. N. H. 
Themen also flying Thunderstrcaks. 

Finals were actually held July 3 which 
was just as well because low ceilings es- 
timated under 800 ft. plus ground haze 
on the formal show day made acrobatic 
routines almost impossible. The Greek 
team, demonstrating in a pre-show ex- 
hibition, lost the field completely during 
the routine and could occasionally be 
glimpsed performing magnificently sev- 
eral miles from the field. 

Show was excellently planned with 
three separate sections given during the 
day. About a quarter-million spectators 
were on the field when the main dis- 

E lav began with French Caudron G3 
oiirber of World War 1 flying low over 
the field while an Avro Lincoln and two 
Vickers Supermarinc Spitfires of RAF’s 
golden age flew a formation pass above 
the ancient craft. 

Gloster Meteor 8s used by the Dutch 
as target tows flew past in trail towing 
flags of NATO countries, and the show 
was on. It was a flying show all the way. 

USAF Skvblazers and RAF Squadron 
111 shared honors for top performance, 
giving their usual impeccable routines 
new verve with much added smoke. At 
least twice the Skvblazers covered the 
field so thickly it was difficult to see 
the planes on the next pass. 

Weather made the Italian team look 
worse than it had been. Tightness of 
formation suffered and although the in- 
itial part of the routine with six men 


went off hitchless, the second part, 
using five-man formations, was sloppier. 
Netherlands team, also firing Thundcr- 
strcaks-which both groups admit pri- 
vately is not the ideal airplane for acro- 
batics-held formation well laterally, 
but vertical separation was quite vari- 
able during flight. Holding on runway 
intersections, used as targets for the 
center of routines by all teams, was not 
as good as other outlifts. Observers 
were impressed by Belgian team flying 
Hawker Hunters. They held good for- 
mation and flew somewhat slower than 
other teams in a lazy sweeping style 
reminiscent of performance of last 
year’s Italian team from the 4th Air 
Brigade. The Belgians were a little 
wide on formation changes but per- 
formed in general one level above the 
rest. For windup, they roared across 
the field in a shallow V toward the 
official grandstand trailing red smoke 
and broke right and left out of forma- 
tion into an opening fan. 

Other main points: 

• Lockheed C-130 demonstrating short 
fiold landing, backing into position, off- 
loading 85 Belgian infantrvmen with 
equipment and making a maximum 
performance takeoff from the middle of 
the runway. In contrast, the perform- 
ance of a Blackburn Beverley from RAF 
Transport Command which demon- 
strated unloading of the Bristol Blood- 
hound anti-aircraft missile left much to 
be desired. The Beverley was met on 
ground by a light vehicle towing a mis- 
sile transporter and the missile was 
manhandled out of the cargo plane 
onto the transporter by straining tech- 

• Simulated weapons demonstration bv 
12 Netherlands Air Force Thunder 
streaks. First wave knocked out the 
target completely with inert napalm 
containers and the second wave, after 
slowly orbiting the target twice, had to 
pull out without firing. Third wave 
made rooftop run-ins in pairs with the 
left-hand man only dropping tanks in 
the target area. 

• One of 12 North American F-lOfl 
Supersabres had the starboard wingtank 
shackle let go partially during takeoff 
run. got off the ground with the rear 
end of the tank oscillating wildly. After 
clearing the area pilot was replaced in 
formation by a 13th Supersabre which 
took off about two minutes after the 
formation. Pilot of the aborted flight 
dropped tanks, returned to the field 
and in landing deployed a drag chute 
which promptly ripped off. He finished 
his landing roll at the far end of the 
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Navy Asks Industry Aid in 


By Cecil Brownlow 

With Task Force ALFA— Navy is 
seeking urgent help from industry in a 
money-short effort to develop reliable 
equipment that will find, track and de- 
stroy an enemy submarine with rcason- 

Navv’s push and its willingness to 
finally openly admit that it has a serious 
problem were born from knowledge that 
missile-bearing submarines are begin- 
ning to slide down Soviet ways and the 
even surer knowledge that the U. S. has 
no reliable means of stopping them in 

ASW Task Force 

1 he missile submarine— of which 
Russia probably now has three or four 
equipped with air-breathing weapons 
roughlt comparable to the 500-mi. -range 
Regulus L-also was responsible for the 
formation of Task Force ALFA. This 
semi-permanent anti-submarine task 
force was ordered into existence last fall 
by Chief of Naval Operations Adm. 
Arleigh A. Burke. It first put to sea in 

April. 

Fighting a grim, often monotonous 
battle off the U. S. Atlantic coast, ALFA 
is attempting to train men and devise 
tactics to a point where the combina- 
tion will at least partially offset the un- 
reliability of available equipment. 

Its commander. Rear Adm. John S. 
Thach, also hopes to come up with new 
and firm proposals as to just what types 
of equipment are needed and, in turn, 
to encourage industry and research 
centers to provide recommendations of 

The greatest anti-submarine problems 
facing ALFA, and the Navy as a whole, 
arc those of detection and classification. 
"If I can find him and identify him,” 
Adm. Thach says, "I can kill him." 

To “find him," Adm. Thach believes 
he will need across-the-board help from 
almost every segment of U. S. industry. 

He needs better electronic gear that 
can detect and classify a submarine over 
wide areas regardless of the varying tem- 
perature gradients of the water; aircraft 
and helicopters with greater lift capabil- 
ity and longer endurance; better means 
of communications between the various 
components of the task force; more ac- 
curate visual displays; a better knowl- 
edge of the ocean itself; better training 
devices, and even the experience of 
trained psychologists. 

The snorkel submarine already pre- 
sents too great a problem for the equip- 
ment on hand-and this includes the 
latest sonar devices now reaching the 
fleet or being installed close to the U. S. 
shoreline. Impact of the fast, deep run- 


ning nuclear submarine that can remain 
submerged indefinitely and fire ballistic 
missiles from 1,500 mi. at sea will multi- 
ply its seriousness and the effort both 
Navy and industry may be called upon 
to expend. Right now, Adm. Thach 

"The black boxes arc not good 
enough, and they’re not coming fast 
enough to keep up with the advances 
of the nuclear submarine.” 

An official brochure outlining Navv’s 
anti-submarine warfare problem in gen- 
eral terms notes that, "Ideally, each 
anti-submarine vehicle should have in- 
tegral ability to detect, classify, track 
and destroy even' contact gained.” It 
further notes: 

"Such a capability is not in sight.” 

All means of underwater detection 
used thus far— sound, electromagnetic, 
electrical and magnetic— are limited in 
range and capability. Sonar, the main- 
stay of present ASW equipment, is un- 
reliable at best. Used actively, its sound 
waves searching for a submarine hull 
can be deflected, bent and distorted as 
they strike against layers of water with 
varying temperatures. Employed pas- 
sively— where it only “listens," hoping 
to detect the screws or household noises 
of a submarine— it picks up and relays 
to the sonar operator all the noises of 
the sea, and they are multitudinous. 
Foreign Noises 

Particularly in the early evening, the 
receiving unit of a listening sonar liter- 
ally bristles with foreign noises that can 
mask those of a submarine. Coming in 
loud and clear are the low-throated 
hoots of whales, shrill cries of por- 
poisees. crackling snaps from the feelers 
of schools of shrimp and the thumping 
beat of dogfish that, to the untrained 
ear, sound remarkably like energy pulses 
from a submarine. 

Active sonar also makes little or no 
distinction between a submarine and a 
whale or schools of smaller fish. Mag- 
netic aerial detection gear carried by 
Grumman S2F search planes flying from 
ALF'A's flag ship, the Essex-class car- 
rier USS Valley Forge, is unaffected bv 
the water temperature and can at least 
determine whether the contact is metal- 
lic. Its fault lies in range, which is 
severely limited. 

To overcome these restrictions, Adm. 
Thach is ready to receive recommenda- 
tions on and test any principle or phe- 
nomena presented by industry or re- 
search centers which bear hope of suc- 
cess. Areas he would like to have ex- 
plored by private industry include: 

• Range. Appreciably better range for 
both sonar and MAD gear is needed 
now. The problem will be magnified 


ASW Battle 

when the Soviets send nuclear, missile- 
bearing submarines into the Atlantic 
and Pacific. As an example of the vast- 
ness of the ASW problem, the North 
Atlantic, which could hide a number 
of submarines, has 12 million sq. mi. of 

• Maintainability. Electronic equip- 
ment that can be easily maintained and 
repaired is vitally needed. 

• Sound frequency study. Thach would 
like to see a thorough study made of 
the sound frequency spectrum, from 
ultra high to extremely low, to sec if 
the means and range of detection can 
be improved through adoption of fre- 
quencies not now employed. Navv is 
sponsoring some research in this field, 
but Adm. Thach says much more is 
needed. 

• Communications. Better means of 
communications between the various 
elements of an anti-submarine task 
force— particularly between a surface 
ship or aircraft and a submerged hunter 
submarine— are needed. ALFA already 
has made specific proposals to the Navy 
and industry in this area from infor- 
mation gained during its three months 
of operation. Another need highlighted 
by ALFA’s experience is for better 
methods of channeling information 
that has been communicated from a 
search vehicle with a contact to Adm. 
Thach, who must make the final de- 
cision as to what action to take. 

• Automatic data display. Adm, Thach 's 
flag plot of the tactical situation in 
training exercises is relatively crude and 
hand drawn. Unless a better method is 
soon found for instantaneous display of 
the situation, giving the relative posi- 
tion of task force units and that of a 
“datum" (an "enemy submarine), 
Thach believes the Navy may eventu- 
ally go to closed television circuits. “I 
want,” lie says, "a picture of everything 
moving and information that people 
on the spot have that I need to know.” 

• Synthetic trainers, both to instruct 
commanders on the best means of em- 
ploying aircraft, surface vessels and 
hunter submarines working as a team in 
search and kill operations and to teach 
pilots, sonar operators, etc., how to 
efficiently handle their equipment. 
Navy already has some trainers in this 
field, particularly at the ASW Tactical 
School in Norfolk, but more refined 
systems are needed. 

Submarine Simulator 
In a related area. Adm. Thach also 
would like to see the development of a 
simple electronic system that could 
simulate a submarine-one that could 
move, at least synthetically, and trans- 
mit a strong echo similar to that given 
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off by an actual submarine. “Sub- 
marines,” Thach explains, “are so ex- 
pensive that everyone who needs ASM' 
training can’t have a real live target. A 
simulator could provide the answer.” 

• Better sonobuoys. Thach believes that 
"the field of sonobuoys has hardly been 
scratched. We need something we can 
put into the water and then recover it, 
plus others that are so inexpensive 
there would be no need to recover 
them. There’s great room for improve- 
ment to provide sonobuoys with deli- 
cate listening and active (transmission 
of sound waves) capability." 

• Automatic tactical navigation equip- 
ment for ASW search aircraft. Adm. 
Thach, who on occasion flies an S2F’ on 
search missions, wants improved auto- 
matic navigation equipment, possibly 
incorporating a memory system. He ex- 
plains: “As it is now, you get out on a 
search, probably getting sidetracked 
from your original destination on the 
way, go back and forth, and then wheel 
aiound the ’datum’ in tight turns. In 
marginal weather, the pilot often loses 
his fix, and then everything is against 
him." 

• Psychology. Adm. Thach secs a wide 
range of needs for advice from compe- 
tent psychologists. He would like a 
study, for example, of the habitability 
of aircraft as an aid in determining how 
long their crew members can remain at 
peak effectiveness. He would like psy- 
chologists to take a look at how a sonar 
operator works. "Sometimes," he says, 
“an operator loses his contact at a 
critical time when maybe he shouldn’t. 
Possibly a psychologist could tell us 
what’s wrong. Maybe we’ve been do- 
ing something wrong with him that wc 
could change. 

"Right now a sonar operator in a 
(Sikorsky) I ISS-1 helicopter can work 
only about 15 min. at a time because 
of all the noise. We’d like to know how 
we could extend this time. 

Lack of Funds 

These are some of Adm. Thach’s 
needs. They arc there primarily be- 
cause of the lack of funds normally 
approved for this area by the Budget 
Bureau and, to a lesser degree. Navy’s 
reluctance in the past to openly 
acknowledge that it had serious prob- 

One top official, not Adm. Thach, 
also complains that "even in the Navy 
there’s too little recognition of the over- 
all ASM' problem. Destroyer people 
think only in terms of destroyers, sub- 
marine people of submarines. Aviation 
people often don’t think about ASW at 
all- 

in an effort to partially overcome 
the money problem, Adm. Thach hopes 
to arouse industry interest to the point 
where firms will accept “onc-dollar con- 
tracts” which would give them a “need 


to know" and make available classified 
information. Out of such contracts, he 
believes, will come answers to many of 
his problems as well as hardware con- 
tracts for the companies involved. 

The Admiral, with Navy’s blessing, 
is actively encouraging industry to send 
their representatives to sea with ALFA 
to get a first hand look at its equipment 
problems. On its first operation in 
April, there were approximately 50 in- 
dustry scientists and engineers aboard 
the Valley Forge. Since then, there 
has been an average of six industry or 
research center representatives at sea 
with the task force each week. 

Industry Interest 

Airframe manufacturers who have 
sent their representatives aboard in- 
clude Douglas. Grumman, Lockheed, 
North American and United Aircraft. 

From the airframe companies, Adm. 
Thach expects more than proposals for 
new fixed-wing and rotary aircraft. lie 
believes, for example, that their experi- 
ence could lead to the design of hydro- 
skis for small search ships. 

Still another area in which Adm. 
Thach needs help is in the field of 
oceanography. Top Navy officials in the 
Pentagon who arc concerned with anti- 
submarine warfare as well as their col- 
leagues assigned to Task Force ALFA 
agree that the submarine can never be 


Radiation from a Jupiter intermedi- 
ate range ballistic missile during re- 
entry was observed and successfully 
measured last May in a test program 
called Operation Gaslight, conducted as 
part of the first recovery test of a full- 
scale Jupiter nose cone, the Army an- 

Project employed photographic, radio- 
metric and spectrogrnphie techniques to 
study the missile re-entry over a spec- 
trum extending from the ozone cutoff 
point of near ultraviolet, through the 
visible spectrum, to the 2.7 micron re- 
gion of near infrared. 

Operation was under the direction 
of the Research Projects Laboratory. 
Army Ballistic Missile Agency, with the 
assistance of Barnes Engineering Co.. 
Avco Research Laboratory. Aerojet-Gen- 
eral Corp.. and Thermal Radiation Lab- 
oratory. Air Force Cambridge Research 
Center. 

Missile Trajectory 

Missile was launched from the Patrick 
AFB firing range at Cape Canaveral, 
Fla., at 1:06 a.m. on the morning of 
May IS. Flight distance was approxi- 
mately 1.500 mi. and flight time about 


Fire Control Study 


New technique for airborne fire con- 



determining azimuth and elevation . di- 

of arrival between direct signal and signal 
reflected from the ground. 


fully conquered until the U.S. has far 
greater knowledge of the ocean and o( 
its inhibiting effects on ASW detection 
and classification gear. 

When, and if, all the answers arc in, 
sonar probably will disappear as the 
principal means for anti-submarine de- 
tection. possibly being replaced by some 
form of magnetic or electromagnetic 
detection system. But, in the meantime, 
Adm. Thach believes present sonar sys- 
tems could be vastly improved if enough 
Navy and industry effort were put to the 


15 min. Two ships stationed in the 
target area northeast of the island of 
Antigua tracked the missile as it re- 
entered the atmosphere at a speed of 
about 9,000 mph. 

Nose cone was recovered successfully 
at the impact point by a Navy' recovery 
fleet. 

Visible Radiation 

Calculations indicated that the alti- 
tude where visible radiation would be- 
gin to be emitted was about 200,000 ft. 
Missile appeared near the expected re- 
entry point with a visibility at first about 
as bright as a third magnitude star. 
Within three seconds after its appear- 
ance. the spot of light had separated 
into three objects. 

The brightest light resembled a huge 
magnesium flare and was assumed to be 
the missile s booster. Light emitted by 
this object definitely pulsated. Its 
trajectory carried it closely in line with 
the planet Jupiter at one point, where 
it was estimated to be about 1,000 
times brighter than the planet. 

Second brightest visible object was 
assumed to be the instrument com- 
partment. The actual trajectory of this 


Jupiter Radiation Photographed 
Measured During Recovery Test 
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At 13 see. (right), the nose cone appeared as a small speck ahead o 


PICTURE SEQUENCE o 

begin to glow at 10 sec. 
object during its rc-cntrv burning period 
was much shorter than cither the 
booster or the nose cone. 

Third object, the nose cone, appeared 
just ahead of the booster and continued 
to move rapidly ahead. During the last 
few seconds of visible flight, the booster 
and nose cone moved behind a large 
cumulus cloud where the radiation was 
sufficiently intense so that the whole 
cloud was illuminated. It was during 
this part of the flight that the booster 
AT IS SEC. the ins 
dent. In final shot, i 


ceased to glow and became invisible. 

Nose cone was seen to appear from 
behind the cloud and was tracked for a 
few more seconds before it cooled 
enough to become invisible. The total 
time of visibility was approximately 24 

Radiation from the missile during re- 
entry was sufficiently intense to per- 
ceptibly illuminate one of the test ships 
more than 50 mi. away. Additionallv. 
some of the measuring instruments in 


f the rocket case. 

each part of the spectrum were satu- 
rated, indicating that the radiation level 
may have been higher than anticipated. 

Army indicates that considerable us- 
able data appears to have been obtained. 
Instability of the test ships due to a 
mild swell resulted in a complicated 
re-tracing of portions of the spectra 
obtained by some of the cameras. 

Instrumentation of the operation was 
aboard a Navy radar destroyer, the USS 
Stickell. and one of the "firing range 


uncut package has vanished. Nose 


•) is breaking up and the pulsating radiation pattern from, the rocket 





There’s excitement in the air as America approaches the 
jet age of travel. Anticipation runs high as air travelers 
look forward to new concepts of flight. Lockheed’s Electra 
prop-jet, for example, will slash time schedules with its 
smooth, dependable, vibrationless flight. The Electra's 


wider cabin means more passenger comfort. Hardman has 
worked with Lockheed to give you this comfort. Spacious 
Hardman lounge divans will provide gracious elegance. The 
Electra seats being produced for Hardman airline clients 
offer "magic carpet" passenger luxury in the new air age. 


HARDMAN 





A ivanced Sikorsky HSS anti-submarine helicopters feature automatic flight stabilization 
using Hamilton Standard electronic components. More than 50 types of turbine or 
rocket powered aircraft and missiles also use Hamilton Standard equipment, propellers, or 
electronic devices because of Hamilton Standard’s leadership in design and production. 
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telemetry ships, the M. V. Sword Knot. 
The instruments used included: 

• Barnes Engineering Co. Instruments 
supplied were a cluster of six I'-S aerial 
tcconnaissance cameras modified for use 
as spectral meteor cameras with trans- 
mission replica gratings of 300 lines/ 
mm., a four-inch-wide field radiometer 
with a lead sulphide detector and end-on 
photomultiplier photometer, a 35 mm. 
motion picture strip camera equipped 
with a grating and a second camera 
from which flight directions and time 
sequence were recorded. 

• Avco Research Laboratory. Avco sup- 
plied two photomultiplier radiometers 
(two channel and six channel) equipped 
with interference filters to isolate nar- 
row regions of the spectrum. These 
were used to measure predicted gas 
emission bands and the temperature 
of the re-entry bodies. Spectra was also 
recorded for 17 sec. bv a 16 mm. 


Los Angeles-Proposals that the Insti- 
tute of The Aeronautical Sciences drop 
any attempts to provide even minimum 
facilities for daily press and magazine 
coverage of its technical sessions were 
voiced by the IAS professional staff at 
the Institute's annual summer meeting 
here last week. 

A staff spokesman for IAS told re- 
porters attempting to cover the session 
that “the IAS council couldn’t care less 
if it didn't get any of this publicity." 

Few preprints of technical papers 
presented at the meeting were available 
for press use; nor were there any press 
facilities provided at first for coverage 
of luncheon and dinner speeches. 

Several Los Angeles newspapermen 
walked out of the technical sessions 
when it was evident that no copies were 
to be available of papers presented. 
Later IAS made provisions for a press 
table at luncheon and dinner speeches. 
But the Los Angeles press corps refused 
to accept the Institute staff's sudden 
hospitality and covered the speech of 
Asst. USAF Secretary' Richard Horner 
from other positions in the room. 

Two prominent aviation writers for 
Los Angeles papers. Marvin Miles of 
The Times and Tow Towers of The 
Examiner, told Aviation Week they 
planned to write public criticism of the 
IAS press police in their newspaper col- 

Wlien queried by Aviation Week 
on the IAS policy statement made by 
the professional staff member. S. Paul 
johnston. director of the Institute, said: 

“This was overstating the case. What- 
ever press policy has been made 1 have 
made it. In principle we arc not seek- 
ing press publicity or any publicity at 
all." 

Johnston said he woidd bring the 


cine-spectrometer while a second ami- 
era obtained color pictures for 12 sec. 

• Aerojet-General Coq>. Personal op- 
erated their M2S portable radiometer, 
equipped with a lead sulphide detector, 
which was boresighted with a tracking 
telescope and a 16 mm. motion picture 
camera. A WWV reference timing 
signal was registered on the radiometer 
record. Clouds limited the recording of 
data to about 10 sec. 

• Air Force Cambridge Research Cen- 
ter. Personnel from the center oper- 
ated two photomultiplier radiometers 
mounted and collimated on a gyro- 
stabilized Mk.51 gun director, phis a 
1x5 in. Speed Graphic camera equipped 
with a 150 line mm. transmission 
grating. Two additional cameras, Tvpe 
N-9 GSAP. were boresighted with the 
radiometers on the gun director, one 
equipped with a specific transmission 
grating. 


matter of press coverage and attendant 
economic matters before the Council 
during the current summer meeting. 

Relations between the professional 
staff of IAS and the working press at- 
tempting to cover IAS open technical 
sessions had been growing steadily 
worse during the past van. Earlier 
flare-up occurred at the Denver space 
symposium last March sponsored jointly 
by IAS and the USAF Office of Scien- 
tific Research. USAF flew a special plane 
to Denver with daily newspapermen and 
magazine writers to cover the confer- 
ence which drew a record working press 
attendance for an affair of this tvpe. 
However on arrival in Denver it was 
found that no copies were available for 
many of the highly tcchniail papers to 
be presented and only a single copy was 
available for the remainder. Due to the 
efforts of USAF personnel, a duplic.it- 

cventually made for the working press. 

Written protests on the Denver situ- 
ation were sent to the IAS staff bv 
Aviation Week, the Associated Press 
and New York Times. It also stirred 
talk of a formal protest to be made at 
the Aviation Writers Assn, convention 
in Houston last month, but the matter 
did not reach the convention floor. 

Los Angeles newspapermen expressed 
resentment over the IAS press policy 
at the summer meeting. They noted the 
irony of the fact that the aircraft, mis- 
sile and space technology companies 
that financially support the Institute are 
constantly after newspapermen and 
technical magazine writers to write 
about their new technical developments 
but that when they are discussed in IAS 
meetings virtually no effort is made to 
provide for press coverage. They also 
pointed out that the current IAS staff 


attitude of indifference to outside press 
coverage was unique among all the 
major professional technical societies, 
most of whom provide extensive press 
facilities for major conferences. 

News Digest 


Douglas Aircraft Co.’s Santa Monica 
Division will reduce employment from 
its present 25,000 to 20.000 persons by- 
Dec. 1. Work force will be reduced 
at average rate of 235 per neck. Rapidly 
diminishing backlog of DC-6 and DC-7 
series transports lias necessitated the 
reduction. Stages of production and 
union seniority agreements will deter- 
mine basis of layoffs. Included in the 
5,000 are production and some clerical 
workers. No engineers are included. 

Atlas intercontinental ballistic mis- 
sile equipped with a main sustamer 
engine and two boosters was static- 
tested last week at Cape Canaveral, 
i bis was the first time that an Atlas 
housing all three engines had been 
tested. Test, which lasted approxi- 
mately 20 sec., indicates that a launch- 
ing of the first fully powered Convair 
missile will probably be attempted soon. 

Bristol Type 192 helicopter, powered 
by twin Napier Gazelle turbine engines, 
made its first flight at Bristol Aircraft 
Ltd. Weston Division field. 

West German decision on selection 
of new fighter equipment will not be 
made until October, according to De- 
fense Minister Franz Josef Strauss. 

Airways Modernization Board last 
week signed SI. 4 million contract with 
Radio Corp. of America to develop 
and provide experimental automatic 
ground-air-ground communication sys- 
tem (AGACS). RCA won out over 13 
other competitors in recent AMB com- 
petition (AW June 30. p. 19). 

Tennessee Gas Transmission Co. has 
transferred controlling interest (93.4%) 
in Grand Central Rocket Co. to Petro- 
Tcx Chemical Corp. of Houston, Texas. 
A major producer of butadiene, Petro- 
Tcx is jointly owned by Tennessee Gas 
Transmission and Food Machinery & 
Chemical Corp. 

Air Force last week fired its second 
Thor Able test vehicle bearing a live 
mouse over 5,000 miles from the USAF 
Missile Test Center, Cape Canaveral, 
Fla. First flight of the vehicle employ- 
ing a Thor first stage plus the second 
stage Vanguard was in April (AW April 
2S, p. 37). Air Force hoped to recover 
the mouse alive in the scaled-down 
ICBM nose cone. 


IAS Proposes Press Coverage 
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AIR TRANSPORT 


Senate Fiscal Group Plans MATS Study 


Survey could precipitate MATS showdown ; tariff 
manual puts service’s U.S. -Paris rate at $91. 


By Ford Eastman 

W ashington— Sena tc Subcom m i t lec 
for Defense Department Appropriations 
served notice last week that it will take 
a searching look at Military Air Trans- 
port Serv ice policy and practices before 
approving funds requested for Fiscal 
1959. 

Sen. Dennis Chavez (D.-N. M.), sub- 
committee chairman, submitted a list of 
16 questions to Dudley C. Sharp. Air 
Force Assistant Secretary for Materiel, 
which could precipitate a showdown in 
the long-standing controversy between 
MATS and civil carriers over transpor- 
tation of Defense Department passen- 
gers and cargo. 

Sen. Chavez told Sharp that the sub- 
committee has received a great number 
of complaints from air carriers concern- 
ing practices of MATS in letting cargo 
and passenger contracts as well as com- 
ments on the prices MATS has been 
paying commercial air carriers. 

Earlier, the House Military Opera- 
tions Subcommittee, headed by Rep. 
Chet Holifield (D.-Calif.) said that 
MATS, by running a scheduled airline 
for overseas operation, "was in effect 
pre-empting a field which should be oc- 
cupied bv commercial air carriers” (AW 
June 30/p. 31). 

MATS Revenue 

Beginning July 1. MATS was placed 
on an industrial fund basis under which 
it charges agencies for its service. It is 
estimated that revenues produced by the 
program will amount to $300 million in 
Fiscal 1959. 

Coinciding with the program. MATS 
published a tariff manual in which it 
detailed its rate and charges applicable 
to government and quasi-government 
agencies as common users and those not 
entitled to common user rates. Com- 
mon user rates arc far below commercial 
airline rates, while those not entitled to 
the common user rates must pay a 
higher tariff. 

For example, the fare for a MATS 
passenger between the U. S. East Coast 
and Paris is $91. Commercial airline 
passengers between New York and Paris 
must pay $455 first class, $335 tourist 
class or S>272 for economy class. 

From Tokyo to the U. S. West Coast, 
the common user fare on MATS is 
listed at $132. First class fare from 


Tokyo to the West Coast on commer- 
cial airlines is $650, tourist fare is $488. 
From Hawaii to the West Coast on 
MATS, the fare is $48 as compared with 
$178 first class and $1 33 tourist on com- 
mercial airlines. 

Typical Fares 

Other typical fares charged common 
users of MATS between the U. S. and 
overseas points include: 

• East Coast-Bcrmuda $20 passenger 
fare; cargo rate is 69 cents per pound. 

• East Coast-Argcntina $33 and $1.13 
for cargo. 

• East Coast-Frankfurt, Germany, $96 
and $3.37. 

• East Coast-Madrid $92 and $3.21 . 

• Miami-Rio de Janeiro $130 and $3.62. 

• West Coast-Anchorage $29 and 96 

• West Coast-Manila $152 and $5.17. 

• Miami-Puerto Rico $29 and SO cents. 
The MATS tariff report explained 

that to compute fares not listed under 
the common user class, the nautical 
mileage should be multiplied between 
the two desired points by S.031 for 
passenger fare and by $.0001 for the 
cargo rate per pound. For transporta- 
tion of persons and property which do 
not qualify for common user rates, the 
rates are similar to standard airline 
tariffs. Common user hourly rates for 
agencies chartering MATS aircraft are 
listed as follows: 


MATS Contracts TWA 

Washington— Military Air Transport 
Service (MATS) last week contracted 
Trans World Airlines to By 52 west- 
bound transatlantic charter flights from 
Frankfurt, Gennanv, to the U. S. East 
Coast during July. The contract, one of 
the largest peacetime airlift orders 
awarded a single carrier, involves the 
movement of more than 3,500 military 
personnel and their dependents from 
overseas bases to New York's Interna- 
tional Airport and McGuire Air Force 
Base. 

TWA pointed out that the military 
charter contract came at a time when 

ebb. The airline also noted that tlic 
contract “demonstrates the flexibility of 
a scheduled carrier to accommodate its 


• Boeing C-97, $319. 

• Lockheed C-121, R7V, $434. 

• Douglas C-124A, S345. 

• Douglas C-124C, $396. 

• Douglas C-133, $1,149. 

• Douglas C-118 R6D, $306. 

Because of the complaints received by 

his subcommittee. Sen. Chavez told 
Secretary Sharp lie wanted facts con- 
cerning MATS practices to be placed in 
the record and that later outside wit- 
nesses, such as the Air Transport Assn, 
and Air Line Pilots Assn., would be 
called upon to testify. 

Chavez' Questions 
The questions Chavez asked Sharp 
to prepare answers to are: 

• “How much commercial air carrier 
transportation does MATS propose to 
purchase in the future? 1 ask this ques- 
tion in the light of our committee re- 
port last year when we set a formula for 
MATS of 40% passenger and 20% 
cargo purchase from commercial air 

• “Docs MATS presently have any price 
standard and does MATS have any data 
on what is compensators' for a carrier to 
charge per passenger mile, per ton mile 
and per plane mile, depending on the 
type of equipment employed? 

• “How does MATS propose to let bids 
in the future? Are vou going to con- 
tinue the three month bid period or arc 
you going to lengthen it to one year? 

• “Does MATS have any formula for 
distributing its commercial require- 
ments so that virtually all of the busi- 
ness does not end up in the hands of a 
few large carriers? Is it not in the inter- 
est of the airlift potential to distribute 
MATS requirements equitably? 

• “Docs MATS have any compelling 
reason for demanding pressurized equip- 
ment for personnel when several hun- 
dred non-pressurized planes are pres- 
ently in commercial use domesticallv 
and several international carriers still 
use non-pressurized DC-4s? 

• “MATS claims its fleet must be con- 
stantly exercised. How many hours does 
this mean per day? Have you ever con- 
sidered a live exercise of the Civil Re- 
serve Air Fleet, and how do you expect 
it to perform if you’ve never had a live 
test? 

• “MATS testimony indicates that its 
main function is to support the Stra- 
tegic Air Command. Do you need 800 
stewards and stewardesses to accom- 
plish this mission? 

• “With reference to the new indus- 
trial” fund rates, reported to be ap- 
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proximatelv 2.07 cents per mile, how is 
that figure arrived at? What costs are 
included in computing it? Itemize 
those elements in those costs, and also 
those that are not included. 

• “How much do you anticipate the Air 
Force Industrial Fund will take ill dur- 
ing Fiscal Year 1959 from the operation 
of MATS? 

• “In carrying out the recommendations 
of the Hoover Commission, has the De- 
fense Department set up a single man- 
ager for transportation? Why was the 
traffic management responsibility for air 
transportation given to the operating 
agency, MATS? 

• “By setting up the Industrial Fund, 
will there be a tendency on the part of 
Defense to use MATS aircraft with 
their lower rates in preference to com- 
mercial carriers? 

• “Since MATS has now gone on to an 
industrial fund basis docs this mean 
there are no longer any appropriations 
required for the transport operation of 
MATS, in view of the revenue expected 
to be taken into the fund? 

• “Is the Air Force concerned about the 
plight of the major cargo carriers now 
facing a financial crisis? 

• “In view of the great increase in civil 
air carrier airlift capacity, what plans 
are being made by the Air Force to pre- 
serve the national defense, the airlift 
capability of the present civil airflect? 

• “What plans arc being made to assign 
more business to the commercial air 
carriers to assist them in buying modern 
long-range aircraft at no expense to the 
taxpayer, while augmenting our total 
national airlift capability?" 

Civil Complaints 

The civil air transport industry has 
long complained that MATS is operat- 
ing a huge world-wide scheduled air 
transport system and, in many instances, 
competes directly with scheduled civil- 
ian carriers. 

Stuart G. Tipton, ATA president, 
testified before the Senate Commerce 
Committee earlier that MATS diverts 
an estimated $100 million annually in 
revenues from commercial airlines and 
that even a greater diversion may de- 
velop. The bulk of MATS traffic moves 
on routes that duplicate those certifi- 
cated to U. S. flag carriers, lie added, 
and its traffic volume has doubled be- 
tween 1954 and 1957 to 771 million 
ton miles. 

MATS vs. Flag Lines 

In 1956, Tipton said, the two largest 
American flag carriers, Pan American 
and Trans World, operated a total of 
53 million revenue plane miles ov er the 
Atlantic, while MATS flew 62 million 
plane miles. During the same year in 
the Pacific, Pan American and North- 
west Orient Airlines flew 26.8 million 
revenue plane miles as compared with 


40 million plane miles operated bv 

MATS. 

Besides diverting traffic from com- 
mercial airlines, the industry claims that 
government operated air transport serv- 
ices are too costly, divert attention from 
MATS primary mission to provide air- 
lift support to combat forces and reduce 
emergency airlift capacity. 

Commercial air carriers urge that 
transportation by MATS be authorized 
only after civil airlines have been fully 
utilized. This, they claim, would aid 
airlines in purchasing equipment, based 
on anticipated business volume: provide 
more aircraft that would be available 
to the Defense Department in the event 
of an emergency, and still leave a siza- 
ble volume of traffic to MATS. The 
carriers contend that it also would re- 
duce ov er-all costs to the government 
and ensure that MATS equipment 
would be readily available for its pri- 
mary mission to provide airlift for ini- 
tial emergency combat deployments and 
other military requirements. 

USAF Testimony 

Sharp told the Senate Defense Ap- 
propriations Subcommittee that he be- 
lieved the defense posture would be 
seriously weakened if MATS readiness 
to carry out emergency missions were 
in any way reduced. 

He said today’s emergency airlift re- 
quirements must be met with today’s 
icsourccs and that the combined mili- 
tary and civil cargo fleets fall short 
of ' the needs. Recent estimates of 
emergency airlift requirements made 
by the Joint Chiefs of Staff show a 
steadily rising trend. Sharp testified. 

Napier Proposes 

By L. L. Doty 

Washington-Plans to expand the 
useful life of the Douglas DC-7 and to 
broaden its appeal in the used-plane 
market by converting the aircraft to 
turboprop power are being pushed by 
Aircraft Supply Co. of Washington. 

Because of industry concern over the 
depressed used-plane market (AW 
July 7, p. 26) the program is attracting 
strong attention among airlines seeking 
an outlet for their surplus aircraft. As 
U. S. representatives of D. Napier and 
Sons. British aircraft engine manufac- 
turer. Aircraft Supply is sponsoring the 
conversion plan with the Napier Eland 
axial-flow turboprop engine as the new 
povvcrplant. 

Douglas Aircraft, which would be 
asked to undertake conversion activities 
should the sales program catch on, has 
considered the feasibility of re-equip- 
ping the DC-7 with several types of 
turboprop engines as a means of put- 
ting the airplane back into competition. 


He added that the deficits are primarily 
in cargo airlift. He told the subcom- 
mittee expansion efforts in the airline 
industry arc mainly m the passenger- 
carrying area, whereas wartime demands 
arc for cargo airlift capacity. 

Economic Role 

Sharp said that it is only through 
the MATS fleet — which is primarily a 
cargo carrier in wartime but it is also 
capable of troop movement or aeromed- 
ical evacuation — that the wartime eargo 
deficits can be held to manageable lev- 
els. He added that the Air Force has 
consistently held that attainment of 
the emergenev aircraft utilization rate 
can be assured only if the system is 
operating in peacetime within reach 
of the higher rate necessary in an emer- 
gency. "We feel," he said, “that 
MATS’ current utilization rate, if any- 
thing. falls short of such a reasonable 
peacetime rate.” 

Operating the aircraft and the sys- 
tem, Sharp said, produces an airlift 
capability. It represents good manage- 
ment and economical use of the taxpay- 
er’s dollar to tum this capability into 
meeting peacetime airlift needs of the 
Defense Department, which otherwise, 
he said, would have to be met by fur- 
ther outlays of the taxpayer’s dollar. 

Sharp said that during Fiscal 1958 
an estimated S69.S million in traffic 
was contracted with commercial carriers 
for transportation of passengers and 
cargo. This amount, he said, represents 
37.9% of MATS’ passenger operations 
and 9.3% of its cargo operations as 
compared with the 40% passenger and 
20% cargo rate urged by Congress. 

Turboprop DC-7 

The manufacturer indicated to Avia- 
tion Week that it is ready to cooperate 
on the Napier project once a firm mar- 
ket for the converted DC-7 has been 
established. 

As yet, the proposed project has not 
attracted any takers. Aircraft Supply is 
convinced, however, that once the 
problem of an over-supply of aircraft 
becomes widespread the program will 
draw the active support of both the air- 
lines and manufacturers as an impor- 
tant means of relieving a glutted used- 

In its program, the company is stress- 
ing the re-powering of the DC-7 as a 
way of stretching the airplane’s life into 
a long period of effective competition 
against turbine-powered aircraft now 
coming off the production line. It em- 
phasizes the theorv of lower costs 
through improved productivity of air- 
craft presently in airline operation. 

Cost of conversion is placed at an 
estimated $1 million. Most engineers 
agree that the DC-7 can be repowered 
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with turboprop engines without any re- 
design of wings or airframe. 

Block speed of the converted aircraft 
powered with the Eland turboprops is 
estimated at 350 mph. by Aircraft Sup- 
ply as compared with a 300 mph. block 
speed of the piston-powered DC-7. 

The company estimates that an in- 
creased revenue potential of 5500,000 
per year per aircraft will result with the 
50 mph. speed increase at >.000 hours 

of 6 cents per scat mile 
Operating Costs 

In estimating direct operating costs 
of the Eland-powered DC-7, these basic 
assumptions hare been used: 

• Fuel costs will run 14 cents |>cr gallon 
for kerosene and S7 per gallon for oil. 

• Eland engine labor and maintenance 
material will average $60 per aircraft 

• Pilot and copilot pay will be increased 
by $2 per hour due to higher block 

• Depreciation rate of seven years at a 
15% residual value has been adopted 
for the purposes of figuring costs. The 
seven-vear service life has been set as 
a standard depreciation rate for the 
scheduled airlines bv the Civil Aero- 
nautics Board. However. American 
Airlines has complained to the Board 
that the extended life would increase 
its "exposure to retirement loss" on a 
portion of its DC-7 fleet by "over SI 7.8 
million" because of the airline’s plans 
to retire the entire fleet by 1961. 

Napier Eland engine costs have been 
estimated by Aircraft Supply at S160.75 
per hour. Direct operating costs of the 
present DC-7 minus engine and fuel 
costs and tax and depreciation expense 
is figured by the company at $157.80 
per hour. By combining the two figures. 
Aircraft Supply arrives at a direct op- 
erating cost of the Eland DC-7 of 
$318.55 without the depreciation fac- 

For purposes of estimating deprecia- 
tion costs, the company assumes a book 
value of $2 million for the present 
DC-7. This, coupled with the SI mil- 
lion conversion cost, gives an adjusted 
book value of $3 million. Annual de- 
preciation. therefore, amounts to 5364.- 
300 after taking into account the 15% 
residual value of S450.0Q0. 

At a depreciation cost of S121.43 per 
hour, total Eland DC-7 direct operating 
costs are placed at 5439.98 per hour 
compared to $453.60 per hour for the 
present DC-7. 

Cost Comparison 

Based on purchase price of the air- 
plane, direct operating costs between 
the present DC-7 and the converted 
model are compared this way: 

• At a purchase price of 5350.000, the 
present DC-7 direct operating costs 


are set at 51.25 per mile compared to 
$1.06 per mile for the converted plane 
at the same purchase price plus con- 
version costs of 51 million. 

• Direct operating costs of $1.34 per 
mile are established for the present 
DC-7 costing 51 million compared to 
51.14 for the Eland DC-7 at the same 
purchase price plus conversion costs. 
Some brokers estimate that SI million 
is close to the top price DC-7s will 
draw in today’s market. 


By Robert H. Cook 

Washington— Positive control of all 
military and civil IFR and VFR flight 
procedures by one agency was urged 
last week by Air Force investigators 
who blamed inadequate air traffic con- 
trol procedures and radar surveillance 
equipment for the May 20 mid-air 
collision of a Capital Airlines Vis- 
count and a National Guard T-33 over 
Brunswick. Md. (AW May 26. p. 25). 

A comprehensive military study of 
the accident, which took the lives of 
11 persons aboard the airliner and a 
passenger of the jet. was prepared by 
USAF's Aircraft Accident Investigation 
Board and followed closely on the heels 
of a Civil Aeronautics Board investiga- 
tion conducted bv Vice Chairman 
Chan Gurney (AW July 7, p. 38). 

Major recommendations made by the 
military after its investigation: 

• System which permits VFR and IFR 
flights in the same area should be 
changed to provide positive control of 
both by one agency'. 

• All air traffic control and detection 
equipment such as radar should be 
combined for the use of one agency. 

• Government committees established 
for the purpose of improving control 
of air traffic and safety of flight should 
be required to accelerate their activities. 

• Action should be expedited on the 
development, procurement and installa- 
tion of anti-collision warning devices 
permitting automatic detection of the 
proximity of other aircraft, calculation 
of the rate of closure and indication of 
the course to avoid collision. 

• Ground radar equipment should be 
improved so that altitude as well as 
azimuth can be determined. 

• Rules should be established to pro- 
vide adequate visibilitv standards. 

• Air Force planes offering small re- 
flective capability should he equipped 
to present a better radar reflection. 

• All aircraft should be painted with a 
conspicuous substance that reflects 
light, to assist in visual perception. 

'Hie report scored the "inadequacy 
of existing air traffic procedures which 
allow two or more aircraft to occupy 
the same airspace at the same time and 


Napier recently converted a Convair 
340 to turboprop power and is pres- 
ently conducting an extensive sales 
campaign throughout the U. S. and 
Europe in hopes of marketing the 
revamped model. Aircraft Supply esti- 
mates convcrson costs of either the 
Convair 340 or 440 at $400,000. 

As in the case of the DC-7, the 
company points out that, as the book 
value of the Convair is reduced, levels 
of direct costs will decline. 


which relics primarily on the ability of 
individual pilots to sec and avoid one 
another." The report said a contribu- 
ting factor to the accident was the 
inadequacy of radar equipment serving 
high density traffic airways in the 
Washington-Baltimore area. The mili- 
tary board also listed visibility restric- 
tions in the Viscount and difficulty in 
observations from the jet trainer at 
"wide starboard angles" along with 
"complacency and/or erroneous as- 
sumptions by pilots that IFR clearance 
provides collision immumtv even under 
VFR conditions.” 

The Air Line Pilots Assn., which is 
expected to release results of its own 
investigation soon, apparently is in 
general agreement with the ’ military 
report and the Air Force board. 

Although several eve witnesses told 
the CAB the T-33 seemed to have 
overtaken the Viscount, the Air Force 
investigation estimates that the two 
planes were flying at approximately the 
same speed of 240 knots and collided 
at a horizontal angle of "as little as 
30 degrees." CAB accident investi- 
gators have estimated the angle to be 
as much as 45 degrees, and ALPA 
believes the jet trainer was flving about 
40 knots faster than the airliner. 

The Air Force board said the T-33 
“probably" approached beneath the 
number two propeller of the Viscount 
just beyond the "natural" visibility 
level of 10 degrees below the horizon 
for the airline pilot. Placing the Vis- 
count about 20 to 30 degrees above 
the starboard side of the jet, the mili- 
tary' said the visibility of the T-33 pilot 
was restricted by his P-4 helmet and 
the front seat headrest. 

With the jet trainer in a shallow 
climb of 1,000-1.200 feet per minute, 
the angle of vertical collision could 
have been 10 degrees, the Air Force 
said. Capt. Julius McCoy, pilot and 
lone survivor of the accident, was un- 
able to recall either his speed or rate 
of climb in testimony before the CAB. 

ALPA contends, on the basis of a 
study of speeds, angles and eye witness 
testimony that the National Guard 
plane made an approximate right bank 
of 1 5 degrees into the airliner. 


USAF Surveys Viscount Crash 
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Boeing Rolls Out First American Airlines 707 

American Airlines’ first Boeing 707 jet transport is rolled out at Boeing Airplane Co. Transportation Division plant. Aircraft, first of 
American’s 30 jet aircraft on order, is scheduled to fly in August and will be tested in CAA certification program. Seven others now arc 
being completed on Boeing assembly line. By April 1, 1959, American expects to proride transcontinental jet service. 


New York-San Juan 
Fare Probe Ordered 

Washington— Fares charged by East- 
ern Air Lines, Pan American World 
Airways and Trans-Caribbean Airways 
between New York/Miami and San 
Juan. Puerto Rico, will be investigated 
by the Civil Aeronautics Board. 

Recent CAB action in granting Pan 
American and Eastern 6% fare in- 
creases for first class and tourist fares 
over this route was strongly opposed by 
the Commonwealth of Puerto Rico. The 
carriers followed up the fare increase 
with requests to reduce their "thrift 
class” fares from New York to San 
Juan from $52.50 to $45. Trans-Carib- 
bean, which has been offering a $45 
fare between these points, said the re- 
quests, if granted, would constitute un- 
fair competition and called for an in- 
vestigation. 

Vice Chairman Chan Gurney csist 
the lone dissenting vote for a full in- 
vestigation of the rate structure, saying 
that he believed the fare increase was 
justified by the over-all earnings rate 
of the two carriers and that the third- 
class reduction was reasonable as a 
means of competing with a third carrier 
in the New York-San Juan market. He 
said he viewed the Board's actioii in call- 
ing for an investigation as the adoption 
of a "strange precedent by instituting an 
investigation when carriers reduce their 
fares to meet competition.” 

Questioning the “unusual timing" of 


the Pan American and Eastern reduc- 
tions. member G. Joseph Minetti con- 
curred in the Board action with the ob- 
servation that “presumably . . . the $45 
fare is only economically feasible if sub- 
sidized by fare increases in other catc- 

Minctti, along with member Louis 
J. Hector, opposed the granting of the 
6% increase to the carriers in the 
Service to Puerto Rico Case. While 
Hector concurred with the Board’s 
decision to investigate first and tourist- 
class fares, he objected to investigation 
of the $45 thrift fare, declaring that 
there were no grounds on which to 
judge the reduction as unjust or unrea- 
sonable. 

AMB Delineates 
Taxi Control Needs 

Washington— Representatives of 24 
avionics manufacturers attended a brief- 
ing session last week outlining Airways 
Modernization Board’s upcoming de- 
sign competition to select a contractor 
to develop an experimental Taxiing and 
Routing of Aircraft Coordination 
Equipment called TRACE. 

Equipment is intended to speed the 
flow of ground traffic at the airport, 
particularly during peak load and poor 
visibility conditions, bv giving ground 
controller a display of all aircraft on 
runways and taxi-strips, giving pilots 
taxiing instructions (AW Julv 7, p. 23). 

Fifteen of the companies represented 


indicated their intention of submitting 
bids, the remainder were undecided. 
Proposals are due at AMB headquarters 
in Washington by Aug. 11, at 5 pan. 

AMB requirements for the experi- 
mental TRACE, outlined by project 
engineer Albert F. Hopkins, include the 
following: 

• Aircraft detection dcvicc(s) capable 
of determining the position of each air- 
craft on airport runways and taxi strips, 
either on a continuous basis or on a 
"block system” basis. The system is 
to be able to handle 20 aircraft simul- 
taneously and have the capability of 
being expanded to handle 100 or more. 

• Ground controller display to show 
both actual and programmed positions 
of all vehicles operating in the system 
relative to an overlay of the airport 

• Ground traffic programmer to accept 
data from aircraft detection devices and 
from the ground controller, process data 
for controller’s display and control air- 
port visual aids. 

• Visual aids consisting of standard run- 
way taxi lights, billboard displays or 
other devices to indicate taxi instruc- 

AMB says the system must operate 
reliably with both moving and station- 
ary aircraft, be suitable for economical 
installation at existing, as well as new. 
airports. The experimental system, to 
be delivered within 12 months, will be 
installed at AMB's new National Avia- 
tion Facilities Experimental Center at 
Atlantic City. N. J.. for evaluation. 
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WESTERN'S THRU CHAMPAGNE FLIGHTS 8 



the mmami way to Mexico city 


Saludos, amigos! 

Welcome to your reserved seal on a fiesta air cruise 
to Mexico City— Western’s incomparable Champagne 
Flight. You’re off to a wonderful trip ! 

Here’s your chilled glass of private stock cham- 
pagne. Be our guest for a leisurely, full-course dinner- 
complete from appetizer to pastry cart— while you relax 


in real Mexican atmosphere. Magnifico! 

Western's Champagne Flight combines Old World 
charm and New World luxury for the finest hours in the 
sky today. And you can enjoy through one-carrier 
service from all the West ! 

It’s a real “fiesta flight"- on Western Airlines, the 
wonderful way to Mexico City! 



SHORTLINES 


► Civil Aeronautics Board has sus- 
pended increased passenger fares for 
160 days between points in Alaska and 
the continental U. S. by Alaska Airlines, 
Northwest Airlines. Pacific Northern 
Airlines and Pan American World Air- 
ways. During the suspension. Civil 
Aeronautics Board will investigate need 
for increased fares. 

► Delta Air Lines plans to build a $10 
million, 356,800 sq. ft. jet overhaul base 
at its headquarters at Atlanta Airport. 
The new facility, scheduled to be com- 
pleted in December, 1959, will have a 
100,800 sq. ft. two-story operational 
shop; a 89,600 sq. ft. engine overhaul 
shop; a 60,800 sq. ft. warehouse: a 
9,600 sq. ft. plating and accessory test 
shop and a 71,400 sq. ft. hangar to ac- 
commodate three Douglas DC-8 air- 
liners. Two other areas in the new fa- 
cility will have an area of 24.120 sq. ft. 
There also will be a 168,000 sq. ft. air- 
craft apron and a 276,250 sq. ft. auto- 
mobile parking lot. 

► Lufthansa-Gennan Airlines has joined 
the World Wide Plan which allows a 
traveler to arrange financing of air trans- 
portation, Known as the "Go Now, 
Pay Later” plan, the service requires 
the traveller to fill out only one form. 
An application can be processed in 24 
hr. if necessary. 

► North Central Airlines carried 70,875 
passengers in June, a new monthly rec- 
ord for the carrier. 

► Northwest Airlines estimates operat- 
ing revenues for the first six months of 
1958 at $43,985,000 as compared with 
S38,342,000 for the corresponding 
period last year. The 1958 figure rep- 
resents $5,643,000, or 14.7% increase 
for the period. Estimated profit from 
operations, taxes and property disposal 
was $1,140,000 as compared with S650,- 
000 last year, an increase of 75.4% . 

► L. B. Smith Aircraft Corp. of Miami 
has made arrangements with Vickers 
Armstrongs, Ltd. to handle repair, con- 
version and modification of the Vickers' 
turboprop Viscount. L. B. Smith Corp. 
has performed Viscount interior con- 
versions for several large corporations, 
but this is the first designation of the 
company as an official Viscount repair 


► Vickers Viscounts have flown over 
1.5 million airline hours for a total of 
12 billion passenger miles since they 
entered regular scheduled service in 
April, 1953, according to the manufac- 
turer, Vickers-Armstrongs. 


AIRLINE OBSERVER 

► American Airlines and Pan American World Airways are now working 
closely with the Civil Aeronautics Administration in a move to resolve 
differences of opinion on air traffic control procedures for jets. Basis for 
the differences is airline stress on economy of operation versus CAA's drive 
to increase the rate of traffic flow. For example, airlines want holding pat- 
terns for jets at 20,000 ft. because of high fuel consumption at low altitudes. 
CAA claims that the acceptance rates of airports increases as holding altitudes 
are decreased and is considering jet holding patterns as low as 4,000 ft. 
Airlines contend that once a jet descends below 20.000 ft., it is committed 
to a landing because of high rate of fuel consumption in a possible climb- 
out resulting from a missed approach. CAA argues that a decrease in 
traffic delays will compensate for fuel consumption at low altitudes. 

► Delay of Iberia Air Lines of Spain in making a decision on a povvcrplant 
for its Douglas DC-8s has resulted in a bitter sales battle among aircraft 
engine manufacturers. Pratt & Whitney, which was confident of getting 
its J75s into Spain, is now drawing tough competition from Rolls-Royce 
which recently flew a Vulcan bomber powered by four Conway bypass en- 
gines to Madrid for Iberia demonstration. P&W case against the bypass 
engine has been considerably weakened by the recent revelation of its own 
bvpass development project for the airline market. 

► Denmark has signed a bilateral air transport agreement with the Rumanian 
government. Prior to the agreement, Brussels was the only city outside the 
Iron Curtain served by the Rumanian airline, TAROM. The carrier 
operates a fleet of Russian 11-1 4s and Li-2s. 

► Civil Aeronautics Administration has signed a contract with Raytheon 
Manufacturing Co. for six long-range radars and 23 Amplitron units at a 
total cost of $5.8 million. The contract increases the number of radars on 
order from Raytheon to 33 and the number of Amplitrons to 33. Equip- 
ment is expected to detect a small tactical jet aircraft at a distance of 135 
mi. up to altitudes of 60,000 ft. and larger aircraft at 200 mi. and 100,000 ft. 

► Boeing has invested approximately $10 million in the development of a 
sounc! suppressor-thrust reverser for its 707 jet transports. Units are now 
in quantity production at Rohr Aircraft’s Chula Vista, Calif., plant. 

► Ghana Airways Ltd. has been organized for domestic and international 
air transportation with a nominal capital of SI, 120,000, 60% of which has 
been subscribed by the government of Ghana. British Overseas Airways 
Corp.’s Associated Companies Ltd. has subscribed for the balance of the 
capital. The new carrier will begin service with a oncc-vvcckly flight between 
Accra and London with a Boeing Stratocruiscr. Equipment covering inter- 
national services will be chartered from BOAC. All existing domestic 
service will be taken over by Ghana Airways from West African Airways 
Corp. in October. 

► Port of New York Authority says it has received no requests from either 
Boeing or Pan American to operate the Boeing 707 turbojet transport into 
Idlevvild. Pan American's first model, which is scheduled for delivery July 
15. has been operating into Boston. Baltimore and Miami in current Civil 
Aeronautics Administration certification flights. 

► British Aircraft manufacturers are concerned that limited credit terms 
offered to potential buyers are hurting British sales in the world aircraft 
market. W. E. Nixon, chairman of de Havilland Aircraft, says the British 
manufacturers’ inability to offer long-term credits on the sale of aircraft 
presents “a severe handicap” in efforts to compete with the U. S. 

► Trans World Airlines hopes to begin nonstop service in both directions 
between Chicago and Paris about August 1 . Service is dependent on a move 
of U.S. custom! and immigration services to O'Hare from Midway. TWA 
nonstop Chicago-Paris service operating since May 3 has been stopping at 
New York on the west bound flight to clear customs. 
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Todays air power in action 


• Defensive Systems— Enemy aircraft try- 
ing to break through America’s air defenses 
now face fast interceptors like the North- 
rop F-89 Scorpion carrying such powerful 
armament as the Douglas Genie. This 
atomic missile can destroy an attacking 
formation with even a proximity explosion. 


One-shot rocket blasts entire attacking fleet 


Early last summer at Yucca Flats, Nevada, mili- 
tary observers saw the first demonstration of a new 
concept in defense weapons— the Douglas Genie . . . 

Today this formidable nuclear missile is on oper- 
ational duty with the Air Force— is the primary 
air-to-air defense missile in the U.S. arsenal. 


The stubby Genie rocket is compact enough to be 
handled by a fast interceptor — yet can knock out 
an entire fleet of bombers with a single hit or a 
near miss. Designed primarily for use against high 
altitude jets, Genie’s atomic warhead can be fired 
without radioactive fallout. It is thus usable against 


sneak attacks over our own or friendly territory. 

Rapid development of Genie from design and test 
stages into quantity production is typical of the 
speed and thoroughness of the Douglas approach. 
To date Douglas has produced almost twenty thou- 
sand experimental and operational missiles for 
the Army, Navy and Air Force in all four major 
categories: air-to-air, air-to-surface, surface-to-air 
and surface-to-surface. 



Depend on 

DOUGLAS 

first in 1 Missiles 



AERONAUTICAL ENGINEERING 



ECONOMICAL cruise speed of jet transports is limited by sudden drag rise and boundary layer separation caused by weak shock (inset). 
Fully formed shock line is showu (left) with reverse flow behind it. Transport at right has bodies added to wing and fuselage in accord- 
ance with new NACA area mle. Bodies delay separation and raise economical cruise speed. 


Industry Studies Transport Area Rule 


By J. S. Blitz, Jr. 

Washington— Modified area rule de- 
veloped by Richard Whitcomb of the 
National Advisory Committee for Aero- 
nautics is attracting wide interest as a 
possible means of increasing the cruise 
speed of existing turbojet transports by 
50 mph. It also is expected to improve 
their longitudinal stability character- 

Whitcomb's recommendations do not 
propose major structural changes but 
call for the addition of 10 nacelle-like 
bodies on the trailing edge of the wing 
and a large bulge on top of the fuselage 
just ahead of the wing root. 

Performance benefits for current jet 
airliners attributed to these additions 
include: 

• Increase in economical craise speed 
of about Mach .07 or around 50 mph. 
at 50,000 ft. with a wing sweep of 35 
deg. 

• With a wing sweep of 45 deg., the 
added bodies become more efficient, and 
this economical speed increase is esti- 
mated to be Mach .14 or approximately 
100 mph. 

• Significant improvement in variations 
in pitching moment with lift above 


Mach 0.S and at cruise lift coefficients. 
Pitch up is also greatly improved over 
the clean wing. 

'Die new area rule work was con- 
ducted by the same Langley Laboratory 
group under Whitcomb that developed 
the first area rule several years ago. 
Experimental results of this work are 
reported in NACA Technical Notes 
4290 and 4293 which were recently 
released. 

Limited distribution of the prelimi- 
nary data was made to airframe manu- 


facturers last year and reported in 
Aviation Week on August 12 (page 
29). 

Whitcomb’s new ideas came at a 
lime of intense competition in the U. S. 
when jet transport designs were frozen 
and delivery dates of new aircraft were 
of paramount importance. 

Apparently all the manufacturers and 
most of the airlines engaged in the race 
to produce and operate turbojet equip- 
ment arc following Wliitcomb’s work 
with interest. Their degree of enthusi- 



FOREBODY of wing additions slow supersonic air on upper wing surface and reduce shock 
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tor a constant lift coefficient of 0.3. With both wing and fuselage additions in place, the 
drag rise Mach number is increased by 0.07; the angle of attack required to maintain con- 
stant lift remains almost constant, and longitudinal stability increases to a higher Mach 
number. Pitching moment variation with lift also is more favorable with the added bodies. 


asm depends to some extent upon the 
importance of delivery dates to meet 
route competition and the difficulty and 
cost of modifying the aircraft. 

As no security is tighter than proprie- 
tary' secrecy, most industry discussion of 
applications of the new area rule is in 
scry general terms. Opinion is gener- 
ally that the second generation of turbo- 
jet transport is the most likely to use 
some of Whitcomb's suggestions. The 
length of time required to modify the 
aircraft scheduled for delivery during 
the next year or two is believed to dclav 
their completion dates prohibitively. 
Practical Application? 

Even if delivery dates arc of no con- 
cern, there is no certainty that the new 
area rule will find practical application. 
While every effort was made in the 
NACA work to design the additions for 
use on existing, aircraft without major 
structural change, it was not suggested 
that such a general study could antici- 
pate all of the major problems involved 
in modifying several types of jetliners. 

Adding 10 bodies on a wing could 
change its flutter characteristics and in- 
terfere with its flap and lateral control 
systems. Other changes which might 
have to be made while increasing the 
cruise speed on a high subsonic aircraft 
by 30 to 100 mph. include changing the 
lip radius of the engine nacelles and the 
sweep or thickness of the stabilizing and 
control surfaces for best performance. 
Structural weight of the added bodies 
also would have to be weighed against 
their aerodynamic advantages. 

In view of these and other considera- 
tions, which 'ary in seriousness with 
each design, it is probable that if Whit- 
comb's basic ideas arc used they would 
be altered. For instance, the size, loca- 
tion and number of the added wing 
bodies would vary widely to accommo- 
date a given set of wing problems. 

It is known that one jet transport 
manufacturer has prepared a detailed 
modification proposal based on Whit- 
comb's suggestions, and it is now in the 
hands of the requesting airline. The 
manufacturer is pleased enough with 
the modification that a similar proposal 
is being prepared for wider circulation. 

Fundamentally, there is considerable 
difference in purpose between Whit- 
comb’s latest work and the original area 
rule even though both concepts involve 
some degree of smoothing out an air- 
craft’s area distribution. 

Shock Wave System 

First area rule treated the strong, 
fully developed shock wave system that 
envelopes an aircraft at Mach 1 and 
raises its drag many times above the 
subsonic value. Hie very large drag and 
the strength of the sonic speed shock 
wave system were reduced primarily by 
adjusting the cross-sectional area so that 


it varied evenly from nose to tail. This 
resulted in the now-familiar “wasp- 
waist" fuselage shape which was in- 
dented to allow for the cross-sectional 
area of the wing. 

A different problem inspired the new, 
modified area rule. It is the sudden in- 
crease in drag which usually occurs at 
about Mach 0.8 and builds up rapidly 
to a maximum around Mach 1.0. Main 
cause of the sudden drag rise on sub- 
sonic wings usually is a weak shock 
wave that forms on the wing around the 
point of maximum thickness. 

'Ibis shock trips the boundary layer 


so that it separates and, in effect, gives 
the wing a large blunt base raising its 
drag. The boundary layer separation 
occurs in an erratic pattern, causing 
severe fluctuations in the center of lift 
on the wing and in the pitching 
moment of the aircraft. It also causes 
a significant loss of lift for a given 
angle of attack. 

Economic Operation 
Economical operation of a transport 
aircraft depends primarily upon the 
lift drag ratio and the cruise speed. In 
the past, when lift drag ratios remained 
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Fairly constant with speed, an increase 
in aircraft size or speed resulted in 
lower operating costs per scat-mile. 

This is not true when transonic 
speeds are reached. Current turbojet 
transports arc capable of flying into the 
transonic regime at Mach numbers 
above the drag rise, but economical 
operation is not possible much beyond 
this point because the lift/drag ratio 
drops off quickly. 

For most turbojet transports now fly- 
ing or that will be flying during the 
next year or so, the drag rise Mach 
number is about 0.8, or a speed of 
around 550 mpli., at 50,000 ft. altitude. 
This means that, in normal use the air- 
craft would cruise at about 550 mph. 

Whitcomb's modified area rule is 
valuable because it keeps the lift/drag 
ratio high at the same time that it 
allows an increase in cruise speed and 
lowers the operating cost. He believes 
that it will someday be economical for 
an aircraft to cruise at Mach 1. 

Wind tunnel model-having roughly 
the same wing-fuselage characteristics 
as current U.S. turbojet transports-was 
used to experimentally verify the new 
area rule. The basic model wing had a 
55 deg. sweep, an aspect ratio of 7.05, 
a taper ratio of 0.38 and was 13% thick 
at the root and 9% thick at the tip. 

Hie first tests, reported in NACA re- 
port TN 4290, involved finding the 
proper shape and location of the fuse- 
lage bulge. Whitcomb started with the 
following known information and arbi- 

Area-ruling an aircraft not only re- 
duced its transonic and supersonic drag, 
it also delayed the drag rise bv reducing 
the strength of tire initial shock wave 
over the inboard section of the wing; 
any fuselage shaping was to be accom- 
plished by adding caps ahead of and/or 
behind the wing rather than by narrow- 
ing the cabin space and requiring major 
structural redesign. 



quickly due to the interaction with a 


To improve this situation, Whitcomb 
cambered the cap on the upper forward 
section of the fuselage to improve its 
lift generating qualities. Iliis not only 
increased the lift bomc by the fuselage, 
it also increased the local angle of at- 
tack on the inboard wing sections and 
increased their lift. 

This improvement in lift on the cen- 
ter span and fuselage allowed a reduc- 
tion in the lift carried by the more criti- 
cal midsemispan region and reduced the 
tendency of its boundary layer to sepa- 



Further study showed that only the 
upper forward fuselage cap had a large 
effect in reducing the strength of the 
shock on the inboard wing, so it was 
the only one retained. Unpublished ex- 
perimental results also has shown that 
the lateral distribution of sncli a cap did 
not appreciably alter its effectiveness, so 
it was concentrated on top of fuselage 
to improve the structural picture. 

The other NACA report TN 4293 
deals with the design and. function of 
the wing bodies. 

Whitcomb reports that the wing 
bodies have two principal beneficial ef- 
fects. They serve to decelerate the su- 
personic flow ahead of the shock wave 
on the wing and consequently reduce 
its strength. The bodies also act like 
boundary' layer fences, and their local 
pressure fields greatly reduce the adverse 
outward flow’ of the boundary layer on 
a swept wing. 

Theoretically, he says, the bodies 
weaken the shock because they effec- 
tively reduce the curvature of the wing 
chord near its maximum ordinate. Tire 
exact shape of the forebody to accom- 
plish this was developed through a spe- 
cial extension of the area rule. 

Several of the bodies are needed on 
each wing because their favorable effects 
do not extend over a wide range laterally 
around the drag rise Mach number. The 
inboard body is fairly far out on the span 
because of the action of the forward 
fuselage bulge. A number of body ar- 
rangements were tried by Whitcomb 
and five on each semispan proved to be 
the most effective. 

Tire aft portion of the bodies serve 
no purpose other than to prevent separa- 


tion of the forward part that docs the 
work. Tire aft body is only long cnongh 
to give it a fineness ratio that will guar- 
antee this function at the maximum 
Mach number. 

Longitudinal pitchup of the model 
was greatly improved and, in some con- 
figurations, eliminated. This w r as pri- 
marily due to the reduction in flow sepa- 
ration at the wing tip resulting from 
decreasing the local shock strength and 
retardation of the siranwise flow. Most 
severe separation still occurs at the wing 
tip and Whitcomb believes that the fa- 
vorable pitchup quality under these con- 
ditions could be due to the rearward 
movement of the separation at the wing 
tip which usually results in a smaller 
loss of lift or could be due to lift gen- 
erated by the added bodies. 

Whitcomb’s tests included increasing 
the wing sweep to 40 deg. All of the 
beneficial effects of the added bodies 
were increased with this configuration. 
These favorable results have caused 
Whitcomb to extrapolate his data 
slightly and to predict that the improve- 
ment in drag rise Mach number could 
be 0.14 with a sweep of 45 deg. This 
could be an increase in economical 
cruise speed of about 1 00 mph. 

He also believes that, because of the 
increasingly favorable action of the 
added bodies on pitchup as the wing 
sweep increases, that the pitchup limi- 
tations ordinarily restricting the use of 
high sweep angles will be essentially 
eliminated. The present reports do not 
indicate that Whitcomb has ceased to 
work at reducing transonic drag or in- 
creasing the drag rise Mach number. 

VTOL Research Aircraft 
Makes Tethered Takeoff 

Short Brothers and Ilarland’s S.C.l 
VTOL research aircraft has made its 
first vertical takeoff in a tethering ring 
at Belfast. Company reports delta wing 
aircraft rose clear of the takeoff platform 

Performance and handling are being 
checked prior to full-scale hovering 
trials. Four of the aircraft's Rolls-Royce 
RB-108 jet engines provide power for 
vertical takeoff while a fifth is used for 
forward flight. 

Engineers Get 5-8% 

Pay Hikes at Douglas 

Douglas Aircraft Co. engineers' sal- 
aries will be increased a total of $2,225,- 
000 annually under terms of a new 
agreement with the Southern California 
Professional Engineering Assn. Increases 
range from 5 to 8% depending on em- 
ploye’s classification. Engineers also will 
receive retroactive pay at 4% dating 
back to Jan. 6, 1958. Contract extends 
for two years and provides for a 3% in- 
crease in June, 1959. 
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Harrison-Cooled North American 
Jet Fighter Climbs To 50,000 
Feet At Supersonic Speeds! 




Speed . . . over 1,000 mph! Range . . . over 1,000 statute miles! 
Maximum thrust . . . over 10,000 pounds! That’s the performance 
story on North American’s Super Sabre! 


eps pace with this outstanding performance. For 
las selected lightweight, dependable Harrison 
cool the engine oil, to keep temperatures at the 
peetaeular jet fighter. 

ther example of how Harrison manufacturing experit 
up to meet the temperature-control challenges 
a cooling problem, look to Harrison for the answer! 




VF-32, Naval Air Station, Cecil Field, Fla., was the first fleet fighter squadron to be fully equipped with F8U-1 Crusaders. 


F8U Design Provides Navy With Family of 


By Craig Lewis 

Dallas— Chance Vought Crusader de- 
iign is currently providing the Navy 
with a supersonic series of operational 
carrier fighters. Crusader III, a new 
fighter in the series, has just moved into 
the flight test stage. 

Chance Vought is currently produc- 
ing the h'SU-l day fighter and the 
F8U-1P photoplane, and these aircraft 
arc in squadron service with tire 
Atlantic and Pacific Fleets. A faster 
Crusader, the F8U-2, is now in proto- 
type flight test. During the year it will 
he in production with the F8U-1 and 
F8U-1P. 

F8U-3 Flies 

Crusader III, the F8U-3, made its 
first flight June 2 (AW June 9, p. 21) 
and has entered a flight test program 
which will eventually give the Navy 
an all-weather fighter that can operate 
at speeds well past Mach 2. Navy has 
ordered 18 F8U-3s for its test program, 
and a decision will be made between 
this latest Crusader and the McDonnell 
F4H (AW June 2. p. 21). 

Current mainstay of the Crusader 
series is the F8U-1. Powered bv a 
Pratt & Whitney J57 engine, this day 
fighter can operate at altitudes over 
30,000 ft. and at speeds in excess of 
Mach 1.5. 

It has long range, considering its 
power, due to a large internal fuel ca- 
pacity. F8U-1 uses a unique two-posi- 
tion wing to give it carrier landing capa- 
bility. 

Fighter is armed with cannon, rock- 


ets and missiles. It has four 20 mm. 
cannon and a pack containing 32 
rockets. It also carries Sidewinder air- 
to-air missiles in racks mounted on the 
sides of its fuselage. 

Crusader set a national speed record 
two years ago when it won the Thomp- 
son Trophy. Record mark of 1,015 
mph. is under the top speed capability 
of the F8U-1. Navy and Chance 
Vought also won the 1957 Collier 
Trophy for the F8U-1 design. 

Photoplane version of the Crusader 
is very similar to the F8U-1 in size and 


performance, although it has some 
area rule treatment of the wing to 
compensate for camera installations. 
F8U-1P held the transcontinental 
speed record last summer after it made 
a supersonic dash from Los Angeles to 
New York in 3 hr. 23 min. 

Successor to the F8U-1 on the 
Chance Vought production line will 
be the F8U-2 powered by an advanced 
version of the J57. With its more 
powerful engine, FSU-2 offers more 
speed and higher altitude performance 
in an airplane that weighs about the 
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Supersonic Carrier Fighters 


same as the FSU-1. Improvement in 
speed puts the new fighter close to 
Mach 2. 

Externally, the only changes are the 
addition of two low aspect ratio ven- 
tral fins on the aft fuselage and two 
airscoops for the afterburner cooling 
on the tail cone. These changes arc 
being flight tested on two modified 
F8U-ls. hirst production models of 
the F8U-2, which will also have an 
improved fire control system and radar, 
will come off the line in September. 

Big jump in the Crusader series 


came when the F8U-3 made its first 
flight. Although this new fighter looks 
scry much like the earlier F8U models, 
it is actually a new design in many of 
the systems and concepts it employs. 

FSU-3 is powered by a Pratt & 
Whitnev J75 engine that develops 
about 17.50(1 lb. thrust without its 
afterburner and close to 26,000 lb. 
thrust with afterburning. With this 
kind of power, top speed of the new 
fighter is closer to Mach 3 than Mach 
2. F8U-3 has two movable ventral fins 
which are horizontal in low speed 



F8U-ls, on Chance Vought assemble line in Dallas, contain about 6s0 111. of titanium. 


flight, but which are extended down- 
ward nearly 90 deg. at high Mach num- 
bers to improve stability. 

Key to FSU-3 combat capability is 
a feature which neither Navy nor 
Chance Vought has commented on 
thus far. That is a rocket engine power 
package which will give fighter better 
climb and dash capabilities and will 
improve high altitude combat capabil- 
itv. Rocket engine was not on the first 
FSU-3 to fly. 

The F8U-3 with its J75 engine is 
reported capable of staying aloft more 
than three hours without refueling, and 
this means that combat radius is close 
to 1,000 mi. This range is without 
external fuel stores. Although external 
fuel stores for the J75 engine could be 
added to increase range, they probably 
won't be considered necessary for the 
mission envisioned for the F8U-3, 
Automatic Flight Controls 

Another important advance in the 
F8U-3 is the extent to which its flight 
control system has been made auto- 
matic. 'ITic new system allows a pilot 
to hold such things as Mach number, 
rate of climb or altitude by pushing a 
button. Equipment to limit Gs and roll 
rate kcc|js the aircraft from exceeding 
allowable stresses and maneuvers. 

A sharper nose, the ventral fins and 
a modified Ferri-typc supersonic inlet 
with swept forward lip arc the main 
visible changes in the FSU-3 over its 
predecessors. The FSU-3 is heavier 
and slightly larger than the F8U-1. 
Length is 58 ft. 8.8 in.; wingspan is 
39 ft. 1 1 .-1 in. and height is 16 ft. 4.5 in. 

Like the earlier Crusaders, the F8U-3 
has a two-position wing to give it car- 
rier landing capability. But unlike the 
earlier models, it also has a boundary 
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AIRCRAFT AND MISSILE 
fuel 

hydraulic 


pneumatic 

oil 

SYSTEMS 


This dynomic new conception of Consolidoted Controls Corp. 
offers complete oircroft quality . . . and passes all applicable 
Mil-E-5272A specs. Important, too . . . 6607's matchless quality ot 
a hord-to-match, low-low price . . . and compact size and weight 
(3!A oz.). Available in nine ranges, covering 2 to 3,000 p. s. I. 
>->- Write for detailed specifications and prices. 
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layer control system which blows air 
over the flaps to improve lift and control. 

Crusader III is armed with missiles. 
Il can carry the Sparrow III. the Side- 
winder or combinations of the two. It 
may also be adapted to carry special 
weapons, electrical intelligence equip- 
ment or photo reconnaissance equip- 

Chance Vought draws considerable 
pride from the tight schedules under 
which these Crusaders were developed. 
The FSU-I made its first flight 22 
months after it won a design award in 
May. 195?, and only 46 months elapsed 
between the time the company learned 
that it had won the contract and the 
day it began making fleet deliveries. 

Company also points out that it built 
and flew the F8U-3 in less than 25 
months, three months ahead of contract 
schedule. 

The Crusader story starts in Septem- 
ber. 1952, when the Navy asked for de- 
sign proposals for a day fighter that 
could exceed Mach 1 in level flight. 
Chance Vought was one of eight com- 
petitors, and its proposal won the con- 
tract in May, 1953. 

Wind Tunnel Tests 

Chance Vought did 800 hr. of test- 
ing iu low-speed, transonic and super- 
sonic wind tunnels before the design 
contracl 1 d 1 the later 

stages of development. Navy and Na- 
tional Advisory Committee for Aero- 
nautics support in obtaining hard-to-get 
tunnel time helped considerably in 
meeting the design schedule. 

In addition, Crusader models were 
fired at NACA's Wallops Island facil- 
ity to get actual flight data, and NACA 
developed free-flight power models for 
use in wind tunnel testing. 

First flight of the XFSU-1 was made 
by Chief Test Pilot John Konrad at 
Edwards AFB in March, 1955, and the 
airplane went past Mach 1 on this ini- 
tial Bight. After test programs were 
completed. F8U-1 started a Fleet In- 
doctrination Program in January, 1957. 
This program was completed in 53 
days, despite bad weather. During the 
piogram, the Crusaders made 415 
flights and logged 603 hr. 

First production delivery was made 
in March, 1957, to VF-32'. which was 
training at Cecil Field. Fla. Since then, 
the F8U-1 has gone into squadron serv- 
ice with the Atlantic and Pacific fleets. 

Key element in the Crusader design 
is its unusual two-position wing. In 
normal flight position, it is a fairly con- 
ventional supersonic layout, but in the 
tilted position, it gives the fighter the 
necessary approach speeds and cockpit 
\ isibilitv for carrier landings. 

This variable incidence wing answers 
the problem of good visibility with low 
canopy drag in a supersonic airplane. 
Without the tilted wing, the pilot 



For Every Aircraft Requirement 



HOSE & FITTINGS 


Save time . . . simplify maintenance . . . 
with lightweight Stratoflex hose and fittings. 
Specially designed Stratoflex aircraft hose 
makes possible weight reductions with no 
sacrifice in performance. Detachable, reusable 
Stratoflex fittings make possible quick 
assembly of aircraft hose and fittings. 

Stratoflex “111” aircraft hose features wire 
braid construction and is approved for use 
in aircraft hydraulic, pneumatic, coolant, fuel 
and oil systems. When you need to replace 
flexible aircraft hose assemblies, always 
SPECIFY STRATOFLEX. For additional 
information, write for Aircraft Catalog. 
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U. S. Steel Supply 


helps Herrick L. Johnston, Inc., 
meet defense contract emergencies 


“We manufacture vacuum-jacketed storage tanks,” 
says Miss S. Sally Smith, acting general manager 
and assistant to the president. “Primarily, we work 
on government contracts with such clients as the 
Atomic Energy Commission, U. S. Navy, Convair 
and North American Aviation. 

“Thus, every contract handled is an emergency, 
and steel demands must be met immediately. Past 
experience has proven that U. S. Steel Supply de- 
livers the materials we need in one or two days. 

“What’s more, about 80% of our steel usage is 
in nonstandard sizes, which presents a procurement 
problem. However, U. S. Steel Supply eliminates 
this problem by stocking the materials we need and 
pre-cutting them to size when requested. 

“It is difficult for us to operate efficiently on the 
basis of mill lead times. But through U. S. Steel 
Supply’s amazing stock and supply flexibility, we 
can meet and handle our vital defense contracts.” 

Critical materials, such as special stainless steels 
and aircraft quality aluminum, can be procured 
quickly and delivered promptly, because U. S. Steel 
Supply has a smooth-running system of 19 steel 
service centers stretching from coast to coast. If 
you want to learn more about this service, write to 
U. S. Steel Supply at the address below. 

Remember ... you get Any Steel, Anywhere, Any Time Service from . . . 




would have to sit higher in order to see 
the carrier deck and landing signal offi- 
cer because of the high attack angle of 
the wing, and the attached fuselage, at 
approach speeds. 

Good visibility under these condi- 
tions would require a large canopy. 
Chance Vought found that the re- 
quired canopy would cause about 35% 
of fuselage drag at supersonic speeds, 
so the engineers turned to other solu- 
tions. Ideas investigated included ele- 
vating the canopy and seat on landing, 
and tilting the nose section downward. 

None of these ideas seemed prac- 
tical. and designers decided the variable 
wing was the best way to keep the fuse- 
lage with its low drag canopy relatively 
level in the landing configuration. High 
wing layout was chosen because it is 
simpler to raise the leading edge. In a 
low wing configuration, it would be 
necessary to cut a notch in the fuselage 
to raise the leading edge or face the 
power problems of forcing the trailing 
edge down into the airstream to change 
wing incidence. Low wing could also 
cause pitchup problems with the hori- 
zontal tail at transonic speeds. 

High variable wing also put the fuse- 
lage closer to the deck, permitting a 
simpler, lighter landing gear design and 
making it possible to perform all nor- 
mal line maintenance without using 
work stands. 

Wing is a Chance Vought design us- 
ing a modified standard NACA high 
speed airfoil. It has a large sweep at the 
quarter chord and has a sawtooth lead- 
ing edge step which keeps the airflow 
in the outer wing area attached to the 
wing and elimrnatcs the need for 
fences. Thickness chord ratio varies 


from 5.5 deg. to 6 deg. over the 35 ft. 
8 in. wing span. F8U-1 is 54 ft. 3 in. 
long and the tail is 15 ft. 9 in. high. 

Tilting the wing on landing gives the 
Crusader a relatively low landing speed, 
yet keeps the fuselage at an angle of 
about 5.5 deg., rather than the 12.5 deg. 
required with the wing in the low posi- 
tion, Landing with the wing in the low 
position also requires higher approach 

When the wing is tilted for landing, 
ailerons and flaps droop 20 deg., and 
the leading edge droops about 28 deg. 
The horizontal tad repositions about 5 
deg. to compensate for trim change. 
Boundary Layer Control 

At the time the FSU-1 was designed, 
boundary layer control and other high 
lift devices were not very highly devel- 
oped. and their disadvantages discour- 
aged Chance Vought from using them. 
But the company has kept in touch 
with these techniques and has been test- 
ing a boundary layer control system on 
an F8U-1. Tests indicate this system 
allows the Crusader to land with 4 deg. 
less wing incidence than is normally 

An obvious outgrowth of this work is 
the boundary layer control system on 
the F8U-3. The added lift of this sys- 
tem may allow the F8U-3 to land with 
less wing incidence, but it doesn't re- 
place the two-position wing approach to 
the carrier landing problem. 

Commenting on the use of the vari- 
able incidence wing approach to the 
supersonic carrier fighter landing prob- 
lem. Chief Engineer J. R. Clark says 
this wing design is the best wav to 
solve the problem with a swept wing 




PUMP 

PRIMERS 




W. H. NICHOLS CO. 


48 Woerd Ave., Walthom 54, Mass. 


VTION WEEK, July 14, 1958 




chips are down 




Hoffman w 

Electronics 


Through the years, Hoffman has been responsible for many 
notable advancements in shipboard and airborne electronics. 
Today, Hoffman's broad capability concentrates upon advanced 
communications research and development in the fields of 
VLF, HF. VHF, UHF, meteor burst, SELVOX*. Typical is 
the HLD-201 Single Sideband Receiver, now commercially 
available, which provides greatly extended effective ranges at 
no increase in power— increases traffic capacity without 
increasing frequency bandwidths. Even before the chips are down 
. . . Hoffman produces the pattern for progress in electronics. 


The Nation's defense stretches from outer space to the silent depths of 
the Seven Seas. Hoffman is proud to be on important part of the industrial 
team producing dependable systems for a wide range of weapons 
. . . from space vehicles to nuclear submarines. 


aircraft, lie also points out that bound- 
are layer techniques can be useful, but 
be secs them complementing rather 
than replacing the tilted wing ap- 

Flight testing of the Crusader wing 
design indicated that small flaps should 
be added between the aileron and the 
fuselage. This move provided a better 
attitude with a lower wing incidence 
and improved flying qualities in the ap- 
proach condition. Wing incidence was 
reduced from 9 deg. to 7 deg. 

Wing Actuation 

Wing is hinged at the rear and is 
raised by an Acroproducts hydraulic ac- 
tuator on the right front side. Actuator 
is designed to actuate loads of about 
5.400 lb. extension and 1.700 lb. re- 
traction at 5.000 psi. hydraulic pressure. 
Its retracted length is 54 in., stroke is 
17.5 in., diameter 5.5 in. and weight is 
about 50 lb. Double screw jacks raise 
the F8U-5 vying. 

F8U-1 wing actuator is operated in 
an emergency from pneumatic pressure 
stored in air bottles. Unit freezes the 
wing with a clutch-type lock in any po- 
sition where there is a power failure. 
And when the wing is down, the pilots 
lock it there manually to guard against 
inadvertent extension. 

High wing arrangement permitted 
designers to use a single wing structure 
and helped them solve their range 
capabilities, but without the penalties 
involved in hanging the usual auxiliary 
tanks on the outside of the airplane. 

Tire answer to the problem lies in the 
FSU-l’s one-piece center section wing 
design which in turn permitted a sim- 
ple lightweight wing structure embody- 
ing a straightforward integral wing tank 

Success of this approach is indicated 
by the fact that at least one Crusader 
has stayed in the air for 4 hr. without 
refueling. If a pilot has to make a land- 
ing soon after takeoff, he can lighten 
the airplane by dumping fuel out of 
the wing. Crusader is also equipped 
with a fuselage-mounted retractable 
probe for air refueling. 

The wing integral fuel tank is sealed 
in the wing subassembly operation after 
the two stubs arc joined and the sculp- 
tured skins installed. Sealant is in- 
jected into a continuous groove, and 
there is no internal access to the fuel 
cavity during or after the scaling. 

Development of the Crusader series 
has depended to a large extent on de- 
velopment of the J57 engine. XF8U-1 
had the J57-P1 1, and the first few dozen 
production models were equipped with 
the J57-P12. Current production 
F8U-ls and F8U-lPs get the J57-P4A. 
which is in the 16,000 lb. thrust class 
with afterburning. Now the F8U-2 will 
have the 17,000 lb. class thrust of the 
J57-P16 and its afterburner. 


As producer of both the F7U and 
F8U. Chance Vought has had experi- 
ence with both single and twin turbo- 
jet configurations. Engineers conclude 
that a single engine is the best wav to 
get the highest thrust in the smallest, 
lightest airplane package. But that 
doesn't bar the dual powerplant ap- 

Although Chance Vought hasn't dis- 
cussed it. the use of a rocket engine on 
the FSU-5 is obviously a return to the 
dual powerplant approach, but in a 
somewhat different way. The very pow- 
erful J75 engine provides plenty of 
thrust for ordinary flight regimes, and 
obviously a rocket motor is needed only 
for dash capability and short term high 
altitude flight. Thus the rocket will pro- 
vide a lower proportion of total thrust 
than it docs in such designs as the Eng- 
lish Saunders-Roe SR. 55 and sonic other 
dual powerplant aircraft. 

Rocket Motor 

Rocket motor will be supplied by 
North American Aviation's Rocketdync 
Division. The Rocketdync engine was 
chosen over a Reaction Motors design 
that was reportedly more sophisticated 
but would have taken more money and 
time to develop. Chance Vought is 
developing a test facility for rocket en- 
gines at its plant here. 

Shape of the FSU-1 fuselage was dic- 
tated bv engine size and ducting. And 
the choice of a nose duct meant a deep 
fuselage. Lvman G. losephs, Chance 
Vought FSU project engineer in design 
and development period, points out 
that, while the area rule principles were 
known at the time the Crusader was 
designed, there is no coking treatment 
on the airplane’s fuselage. 

There is a more subtle application of 
the area rule, however. In preliminary 
design, engineers plotted the airplane’s 
dimensions and made sure that the area 
vs. length curve was smooth all the way 
back. Josephs said that no coking was 
applied because the amount the fuse- 
lage could be indented wouldn't have 
done enough good to make it worth- 

" On the other hand, the F8U-1P 
made use of the latest area rule data 
in its design. It was bulged at the 
shoulders across the top of the fuselage 
forward of the wing. This bulge ad- 
justed for the flat area under the for- 
ward fuselage to accommodate cameras. 
And it also provided space for equip- 
ment displaced in the lower fuselage 

This treatment improved perform- 
ance in the transonic area, although 
F8U-1P maximum speed is a trifle 
lower than that of the F8U-1. 

Shoulder bulge compensated for the 
flat camera area and kept the plotted 
curve smooth. Some thought was 
given to bulging the rear fuselage to 
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Ampli-NYL 


the entirely NEW 
insulated 

ssaa i terminal line 
for large wire sizes 



satisfactory service life at el 
plus resistance to ester-bas 
Helical tongue design to secure maximum struc* 


• Connector designs are available in single to 
single, single to multiple and multiple to multiple 
wire accommodations. 

The A-MP Ampli-NYL Terminal is installed with the 
proven Confined "C" Crimp for maximum electrical 
and mechanical performance. Confining the spread 
of the terminal during the crimping process achieves 
more intimate contact and a homogeneous union 
of conductor and terminal. 
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make that part of the curve smooth and 
symmetrical, but wind tunnel tests 
showed little gain. So the photoplane 
is identical with the F8U-1 aft of the 
shoulder bulge. 

Air intake presented no major prob- 
lems, although at the time it was a 
unique treatment. There were some 
detail design problems in the shape of 
the duct and the nose section ahead 
of it. Nose had to be designed so that 
the oblique shock wave it creates would 
modify the airstream entering the in- 
take to the correct degree. 

Flight control on the Crusader is 
handled with a power control system on 
all three axes which incorporates artifi- 
cial feel. The system is hydraulically 
powered and has three independent hy- 
draulic systems. Longitudinal feel 
comes from a centering spring and bob- 
weights, and directional lateral feel 
comes from the centering springs only. 

Directional stiffening and damping is 
accomplished through a stabilization 
system. Laterally, the job is done with 
a roll damper. 

Crusader has an all-a.c. electrical sys- 
tem. Chance Vought decided to use 
only alternating current because it 
looked like a more reliable system, es- 
pecially at altitude. Also, it saved about 
250 lb", over the weight of a combina- 
tion a.c. and d.c. system, and elimina- 
tion of many circuit breakers con- 
tributed to an uncluttered cockpit. 

For air starts, a Marquardt ram air 
turbine unit, which can be used up to 
725 kt., is moved into the airstream to 
generate auxiliary power. It supplies 
2.5 kva. of a.c. power, 10 amp. of d.c.. 
and 3,000 psi. of hydraulic power. For 
starting its engine on the ground, the 
F8U-1 needs a ground d.c. source. 

To simplify production and make 
maintenance easier, much of the fight- 
er’s wiring is done in compact, remova- 
ble units. Bundles of wires running 
from the cockpit to the two-position 
wing, the engine compartment and the 
tail section arc put together on an as- 
sembly board as a single unit. 

This board is checked out with an 
electrical simulator, and the entire unit 
is lowered into a channel on either side 
of the midsection. 

There is no need to feed wire through 
bulkheads, and the entire unit is easily 
accessible. 

Main cabling is along the top lon- 
geron in the fuselage for easy access, 
and extensive use is made of the package 
system concept for hydraulic, control 
and other systems. Horizontal tail 
power control package, for instance, in- 
cludes the power cylinder, valves and 
feedback mechanism. A replacement 
package can be installed by disconnect- 
ing less than a dozen bolts and hy- 
draulic connections. 

An added bonus of the two-position 


New high pressure gauge passes 
25 G “torture test" with ease 
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Tlie first Jet Clippers are Boeing 707s, the most thoroughly flight-tested aircraft ever to enter commercial service. 


PAN AM STARTS FIRST JET SERVICE! 


Starting this fall: the No. 1 airline 
across the Atlantic welcomes you to a 
magic world of travel! Fares as low as 
*453®° round trip to London, *489®° to 
Paris . . . daily from New York. 



Pan Ani’s Jet Clippers* are the first trans- 
atlantic jet airliners. They are pure jets, a 
major advance over turbo-props. Four mas- 
sive jet engines give you beautifully quiet, 
vibration-free comfort at 600 mph. 

Cruising altitudes are between 25,000 and 
40,000 feet, up where it’s possible to “ride” 
the jet stream currents. 

Jet Clippers will offer the finest, fastest 


DAILY... LONDON 6'/ 2 Hrs! PARIS 7hrs! 


transatlantic service. No increase in minimum 
fares. Coming: Jets to Latin America, the 
Pacific and ’round the world. 

For fall reservations, call your Travel Agent 
or one of the 53 offices of Pan Am in the 
U. S. and Canada. iwr. u.». r«. on. 


Pan American, world’s most experienced airline, carries 
almost as many people to Europe as the next 2 airlines combined 
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We'll sec you at the Wcscon Show, Booths 412 & 433. 

WIDE CAPABILITY... HIGH DEPENDABILITY 



c amplifier The combination of low drift and noise with high stability and broad bandwidth constitutes 
it very nearly ideal for applications requiring the amplification of DC signals. The Hallamore Model 0142 affords 
DC gain accuracy of 1'; or better and DC gain stability of •CB''; . with a drift of less than ± 2 microvolts . referred to input 
with 10% regulated line. Applications include telemetering, data handling and process control. The unit is also employed as 
an oscilloscope pre-amplifier, galvanometer driver, or error amplifier. Model 0142 is immediately available as a plug-in unit or 
as an element in a module of eight amplifiers with eight Model 0143 power supplies or one Model 0144 regulated power supply. 
For general laboratory use. the amplifier has been combined with a Hallamore power supply in a convenient, portable cabinet. 
Model 0146. Write or phone for PUB S43. full description of Model 0142 DC Amplifier. Address: 8352 Brookhurst Avenue. 
Anaheim. California. Engineers ... for ideal working conditions 


HALLAMORE ELECTRONICS COMPANY 


a dynamic, creative organizatior 
resume to Chief Engineer. 
lie S1ECLER CORPORATION 
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VFP-61 is first N 



v photo-reconnaissance squadron on the West Coast to use Chance Vought F8U-lPs (note fuselage camera bays). 


wing was the fact that a smaller canopy 
could be used, and it could have a 
simpler, lighter structure and actuator. 
Canopy is operated manually and is 
counterbalanced with an air spring. 
With this and other savings. Chance 
Vought estimates the F8U-1 wing con- 
cept saved about 300 lb. 

Crusader ejection seat is a Chance 
Vought design based on the A4D seat 
design concept. It is operated by a two- 
stage face curtain, and if the canopy 
jams, it is light enough that the seat 
ran be blown through it. System in- 
cludes automatic seat belt separation 
and parachute release. 

This Crusader ejection seat, which 
weighs 30 lb., was further developed as 
a low altitude escape system, and it is 
good in the 25 to 50 ft area. 

Crusader's gross takeoff weight of 
about 27,000 lb. makes it a relatively 
light airplane for its capability. Chance 
Vought engineers say it was designed 
for light weight from the beginning and 
that success in this field is a "matter of 
wanting to do it.” 

Structure of the FSU-1 was designed 
on the optimistic side, as far as weight 
was concerned, with an eye to making 
corrections in the static test stage. 

Considerable weight was saved by 
widespread use of castings. There are 
275 magnesium sand castings in the air- 
plane, and closer tolerances and precise 


casting permit these and other castings 
to be installed with only a hole drilling 

This approach not only saves weight, 
but it saics machining operations and 
assembly of smaller pieces. 

Complex castings are used in such 
places as the canopy framework. Four 
magnesium castings form the major 
part of the framework, and two more 
castings form the windshield frame. 

Precision steel castings are also used. 
There are about 35 different castings in 
the airframe, most of them heat-treated 
to maximum tensile strength. Another 
25 different steel castings are used for 
special support equipment. 

Titanium Use 

There is about 650 lb. of titanium 
in the Crusader, and 25% of its outer 
skin is magnesium plate. Use of ti- 
tanium saved about 250 lb. It was used 
mainly in the aft area where the after- 
burner created heating problems. 

Chance Vought had to do some pio- 
neering with titanium in order to bring 
it to the point where it was practical to 
use in a production operation. A special 
group was set up to study the problem. 
High hydrogen content was traced as 
the primary cause of cracking problems, 
and vacuum annealing prosed the best 
way of removing excess hydrogen. Pro- 
cedures were set up to process sheet 


stock and cut parts, and titanium pro- 
ducers were asked to cut the hydrogen 
content of the raw material. 

A further weight saving contributed 
by the high wing was the relatively 
light and simple landing gear permissi- 
ble because the fuselage is close to the 
deck. A light, fully retractable arrest- 
ing gear design was also a benefit of the 
high, two-position wing. 

Chance Vought set the weight and 
geometry of the landing gear, and 
Menasco designed and built it. Chance 
Vought engineers think it is the lightest 
ti er designed. 

Crusader was tooled and designed for 
high volume production, and produci- 
bility was designed into the airplane 
from the beginning, rather than being 
adapted after the experimental period. 
As a result, all of the major features of 
the production F8U-1 are the same as 
the experimental model. 

Along with design work on packag- 
ing. castings and other aids to simple 
production. Chance Vought manufac- 
turing people developed jigs, fixtures 
and workstands is the airplane design 
advanced. Scale models of these facili- 
ties and of the Crusader were made, 
and a miniature manufacturing area was 
set up to determine in advance the most 
efficient methods of moving the fighter 
through the production process and to 
eliminate bottlenecks. 
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NOW AVAILABLE 



TIMKEN" STEEL MADE BY 
THE CONSUMABLE ELECTRODE 
VACUUM PROCESS 


Cleanest steel available in 
commercial quantities 

Y OU can now get Timken 1 * steel produced by the 
latest development in steel melting technique— 
the consumable electrode vacuum process. It's steel of 
superior cleanliness and transverse strength. And only 
the Timken Company furnishes this super-clean steel 
in bars, wire, and rotary-pierced tubing, and in a wide 
range of alloy and stainless analyses. 

Major advantages of this consumable electrode 
vacuum process steel are: Superior cleanliness. The melt- 
ing process ends problems of contamination from three 
basic sources— crucible, air and slag. The water-cooled 
crucible is made of copper — does not contaminate. 
There is no air present. And no slag forms. Further- 


more, gaseous impurities already in the electrode 
metal are drawn out by the vacuum during melting. 

Better dispersion. Virtually segregation-free steel 
results because any remaining impurities are better 
dispersed throughout the steel. 

The combination of superior cleanliness and better 
dispersion results in a more uniform steel of very high 
fatigue strength and ductility. 

This cleaner, sounder steel produced by the consum- 
able electrode vacuum process is ideal for vital aircraft, 
jet engine and other parts that must have steel that is 
exceptionally clean and strong. 

For further information, please write The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: "TlMROSCO”. 


TIMKENSTEEL 

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Evidence Hints Pilot 
Cut SR.53 Throttles 

London— Although loss of the 
Saundcrs-Roc SR.53 is still under in- 
vestigation, it is believed that the pilot. 
Squadron Leader John Booth, cut the 
throttles late in an attempt to abandon 
takeoff. Earlier reports stated the engine 
stopped burning or cut out. 

'lire aircraft never became airborne 
and ran through the overshoot with 
wheels down and anti-spin tail chute 
fully streamed. No other tail chute was 
fitted. Difficulties of keeping the high 
speed machine straight after it had gone 
through the overshoot would account 
for the collision path, a company 
spokesman said. 

The pilot’s only radio comment was 
"panic stations" which was the agreed 
message to control if the pilot intended 
to abandon the takeoff and would need 
towing assistance home. 

Aviation Week was told that there 
had been no previous case of engine 
failure at takeoff. It is possible that 
the late decision to abandon the take- 
off was associated with high engine tem- 
perature indications or fire warnings, 
but factors not associated with the 
powerplant could have been involved. 

The fact that the pilot did not re- 
tract the undercarriage was not consid- 
ered surprising. According to a spokes- 
man for Saundcrs-Roc, it is debatable 
whether raising the undercarriage would 
have helped. With wheels down the 
pilot retained cross country steerage, 
and wheel and drag chute braking re- 
mained effective. On its belly the in- 
creased drag of such a clean aircraft 
would not compensate for the complete 
loss of steerage and control and, at the 
speeds involved, the certainty of gyra- 
tion, the spokesman said. 

Takeoff and climb in the SR.53 can 
be made with both turbojet and rocket 
engine, or takeoff can be made with 
turbojet alone, the rocket engine being 
cut in after the aircraft is airborne (AW 
Dec. 23, p. 60). 

Nuclear Reactor Started 
For Lockheed Test Unit 

First of two atomic reactors slated for 
use in Lockheed’s nuclear test facility 
was started by General Electric’s 
Atomic Power Equipment Department, 
San Jose, Calif. Lockheed is doing de- 
velopment work on an airframe for nu- 
clear aircraft at its Dawsonvillc, Ga„ 
nuclear test facility (AW June 2. p. 51). 

Critical Experiment Reactor (CER) 
will be used principally for checking 
out core configurations of the Radiation 
Effects Reactor (RER). the second re- 
actor that GE is furnishing Lockheed. 
RER will determine how well materials 
can withstand nuclear radiation. 
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Redstone Ground Handling Equipment 
Is Fruehauf -Designed and Fruehauf -Built 


Three-Part Redstone Transporter 
And Container Acts As Assembly Guide 
At Firing Site 

Among the many missiles for which Fruehauf has 
developed ground handling equipment either as 
prime or sub-contractor is the Army Redstone. 

Typical of the handling problems which Fruehauf 
engineers are experienced in solving, the Redstone is 
so designed that it must be transported in three 
sections, yet requires protection against shock en 
route via any travel system, and has to be assembled 


at launching site. The Fruehauf-designed Redstone 
transporter and container units assist in doing the 
entire job with maximum rapidity and minimum 
expense. 

Among other important missile projects in which 
Fruehauf ground handling know-how has made 
important design or manufacturing contributions 
are: Nike Ajax and Hercules, Genie, Thor, Regulus I 
and II, Matador, Bomarc, Atlas, Titan, Corporal, 
Hawk, Polaris, Sergeant, and Jupiter. 

Consult Fruehauf at any time for complete 
research, design, and manufacturing facilities for 
any ground handling problem concerning missiles, 
equipment shelters, or weapons systems. 


FRUEHAUF 

MISSILE PRODUCTS DIVISION 


10942 Harper Avenue, Detroit 32, Mich. • 5137 South Boyle, Los Angeles 58, Colif. 
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SPACE TECHNOLOGY 



Air Arc Simulates Re-Entry Problems 


Philadelphia— Newest addition to 
General Electric's arsenal of space re- 
search tools is a large air arc capable of 
generating plasmas with temperatures 
twice that of the sun’s surface. 

Approximately four times larger than 
anv previous General Electric arc. the 
new unit, a three-phase a.c. model, 
consumes electricity at the rate of 15,- 
000 kw.— equivalent to the amount of 
power flowing into 5,400,000 average 

The arc is located at the company’s 
Switchgear Department, one of the few 
facilities capable of generating the cur- 
rent required to run the unit. 

Like other arcs, the new unit will be 
used by scientists and engineers of 
General Electric’s Acroscienccs Labora- 
tory to study the effect of extremely 
high temperatures on new materials 
and designs. Primary interest, of course, 
stems from the company’s work on the 
re-entry problem. The large size of the 
new unit, says George F. Metcalf, gen- 
eral manager of General Electric's Mis- 
sile and Ordnance Systems Department, 
will enable the scientists to use "more 
nearly full-scale models of re-entry ve- 
hicles” and to attain a closer simulation 
of actual flight conditions at speeds 
Mach 12-25. 

In addition, General Electric scien- 
tists hope to learn more about ionic 
propulsion methods from studies of the 


Over-all dimensions of the chamber 
in which the arc is enclosed are 36-in. 
high by 18 in. wide. Actual diameter 
across the arc’s three center electrodes is 
9-in. Maximum current consumption is 
20,000 kw. 

Hie arc will produce temperatures 


of approximately 26.000F and a steady 
state heat transfer rate of about 2,OO0 
Btu/sec ft 2 . Maximum firing time is 
approximately 30 sec. 

Unlike the new arc, earlier models 
operated on direct current and were 
made with only two electrodes, an 
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of all U. S. 
long-range 
missile 
test flights 
are recorded 
onCEC 


AIRBORNE DATATAPE 


Scientists and engineers depend on CEC for equip- 
ment of proved versatility . . . precision . . . reliability. 
They look to CEC for solutions to data-recording 
problems— and find them in CEC’s 5-752 Recorder/ 
Reproducer System. 

The 5-752 delivers instantaneous playback of up to 
14 tape tracks with simultaneous recording or repro- 
ducing of separate signals. Quickly adaptable to use 
1-mil base high-strength Mylar instrumentation tape, 
allowing 50% more tape footage per reel. Seven dif- 
ferent types of plug-in amplifiers record and repro- 
duce in Analog, PDM or FM modes. 

The military and industry alike use the 5-752 in 
recording telemetered missile data, wind-tunnel test- 
ing, jet and rocket engine testing, shock and vibration 
studies, mobile and stationary structural testing, static 
and dynamic testing, sound measurements, and medi- 
cal research. 


Two exclusive design advances distinguish the 5-752 as a 
leader in the field of data recording and reproducing: 



DataTape Division 


Consolidated Electrodynamics 


© 


300 North Sierra Madre Villa, Pasadena, California 

OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


anode and a cathode. The plasma was 
drawn off through the cathode which 
was hollow. Size of the units was usu- 
ally designated in terms of the diameter 
of the anode, with li-in. the largest 
size heretofore used by General 

The new arc actually has four elec- 
trodes: three located in the center of 
the chamber and a taller graphite sleeve 
which lines the chamber and is 
grounded. In operation, steel wool is 
first placed between the electrodes to 
provide an easily ionized initial path 
for the arc; otherwise, the arc will not 
strike across the electrodes. (Once the 
arc is struck, the steel wool is quickly 
consumed). After the steel wool is in 


By Richard Sweeney 

Edwards AEB— Looking toward the 
day when its flight test mission will 
include manned space vehicles. Air Re- 
search and Development Command’s 
Air Force Flight Test Center here has 
established the office of assistant (to 
the center commander) for manned 
spacecraft. 

Reporting directly to Center Com- 
mander Brig. Gen. Marcus F'. Cooper, 
Lt. Col. Harold G. Russell currently 
heads the office and is organizing his 
working groups within the various ele- 
ments of the center. 

First project for the office will be the 
North American X-l 5, with the manned 
spacecraft people representing the Air 
Force Flight Test Center cognizance 
in the program. 

Presently, the manned spacecraft 
unit has people within other elements 
and directorates of the center. At a 
later date it will combine all people 
and work within one group. 

Two directorates within the center 
where manned spacecraft figures now 
arc Directorate of Flight Test, and 
Directorate of Missile Captive Test, 
formerly the Rocket Engine Test Labo- 
ratory and recently renamed to better 
describe its function. 

Manned Spacecraft 

In Directorate of Flight Test, 
manned spacecraft units are set up 
within several divisions and branches. 
In addition, within the Directorate’s 
Project Control Office. Richard Harer, 
former AFFTC test pilot and now a 
civilian staff member, operates as 
Manned Spacecraft Project Officer. 

In Fighter Operations Branch of 
Flight Test Operations Division, Capt. 
Ivcn Kinchcloe is chief of the Manned 
Spacecraft Section, which also includes 


place, the chamber is buttoned up, and 
the air pressure and voltage are raised 
until the arc strikes. 

The arc actually consists of a series 
of electrical discharges from one elec- 
trode to another and intermittently to 
the sleeve. This theoretically will go on 
for periods up to 30 sec., but maximum 
arcing time to date has been 1 5 sec. Air 
is introduced tangentially at the bottom 
of the chamber at a rate of 0.6 lb/sec., 
swirls up around the arcing electrodes, 
is changed to a high pressure plasma 
and is discharged through a nozzle (a 
hole ranging from I to 1 in. dia.) in 
the top plate as a high temperature 
plasma jet. Objects under test are held 
just outside the orifice. 


Capt. Robert White, and Capt. Robert 
Rushworth. These three will be USAF’ 
pilots participating in the X-l 3 pro- 

Flight Test Engineering Division has 
two branches with manned spacecraft 
units. Human Factors Branch Chief, 
Lt. Col. Bert Rowen, is functioning 
for Manned Spacecraft Human Factors. 
Col. Rowen currently is USAF’s Hu- 
man Factors Director in the X-l 5 pro- 
gram, with cognizance over the work 
done by North American Aviation, Na- 
tional Advisory Committee for Aero- 
nautics and the Navy in this effort, 
as well as other USAF work applicable 
to space flight conditions. The work 
will provide an excellent basis from 
which logical steps in human factors 
investigations can be taken. 

A Manned Spacecraft Engineering 
Section has been established within the 
Flight Research Branch of the Flight 
Test Engineering Division, with Robert 
G. Ilocy and John L. Wcscskv desig- 
nated for the work. 

Booster Responsibility 

The Directorate of Missile Captive 
Test will play a prominent part in 
manned spacecraft activities later on, 
when it will handle tests of the rocket 
boosters which undoubtedly will be 
used with the spacecraft. Boosters 
will be chosen elsew'here and will 
merely be tested for their particular 
function as part of manned spacecraft 
work by the Directorate. 

Since the manned spacecraft office 
at AFFTC is concerned mainly with 
testing of space vehicles, the approach 
to certain problem areas will differ from 
that of contractors or weapon systems 

One instance is the use of first stage 
vehicles. Economics would dictate that 
one-shot waste of expensive boosters 


would run to exorbitant figures in even 
a reasonably thorough flight test pro- 
gram, let alone the comprehensive one 
required by a manned spacecraft 

Therefore, one of the aspects which 
Col. Russell's program is studying is 
possible developments in airborne and 
airbreathing vehicles which could be 
used to get the space vehicle to alti- 
tudes and speeds where its own power- 
plant may take over, or less expensive 
and lower thrust stages can send the 
vehicle off into its flight test trajectory. 
Designs for such systems will be well 
studied, including such approaches as 
ramjet carriers, turbojet carriers or any 
other possibilities. 

Role Not Final 

The exact role of the manned space 
craft unit has not been made com- 
pletely final, but a functional outline of 
its mission touches almost all aspects of 
space flight. 

Instructions indicate the assistant will 
advise the center commander "on all 
matters pertaining to manned space 
flight, represent AFFTC at meetings 
and conferences concerning manned 
space flight . . . prepare, coordinate and 
evaluate plans, work in progress and de- 
termine expected results of manned 
spacecraft programs under wav at the 
center as well as those programs which 
may conceivably affect the center in the 

The manned spacecraft unit's thor- 
ough integration into the X-l 5 program 
in technical, support, human factors 
and piloting areas will provide the 
group with a well-rounded background 
in manned space flight, on which it 
can draw for future programs such as 
Dyna-Soar and those which will follow. 



Nose Cone Capsule 





ing flight. Capsule is designed to be ejected 
before the nose cone returns to earth. 


ARDC Flight Test Center Forms 
Office for Manned Spacecraft 
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There is nothing like 
it in pressure switching 



Pressure Range Setting 0 to 500 PSIG 
Current Rating 10 amps ind. at 28 VDC 
10 amps 115 VAC 

Tested to MIL Spec. MIL-E-5272A and vibration 
to 50 G's 


10 to 2000 cps. 


Weight 7 ounces 

Cubic Volume 6 cubic inches 

Stability — 65° to 325° F tolerance of plus or 

minus 5% 



BUILT TO MISSILE S P E C I F I C AT I O N S 


AVIONICS 



ARCHIMEDES spiral antenna (left), first of several novel broadband antennas for electronic countermeasures use which can operate over 
bandwidths of 10:1 and higher, was developed by an Air Force engineer. Equiangular spiral antenna (right), which exhibits bandwidths of 
20:1 and higher, was developed shortly afterward by University of Illinois scientists under Air Force sponsorship. 


Airborne Spiral Antennas Minimize Drag 


By Philip J. Klass 

Dayton— Discovery of a fundamen- 
tally new type of antenna, which can 
operate efficiently over a wide range of 
frequencies, is sparking a minor revo- 
lution in the design of antennas for elec- 
tronic countermeasures (ECM) use, 
particularly for airborne ECM. 

New spiral antenna design has 
spawned a whole family of odd-shaped 
broadband antennas whose members 
bear such exotic names as "Archimedes 
spiral,” "Scimitar,” and "Valentine.” 
Original spiral antenna design is cred- 
ited to Edwin M. Turner of Wright 
Air Development Center’s Aerial Re- 
connaissance Laboratory. Other novel 
designs have been developed by Uni- 
versity of Illinois scientists. 

Previously an antenna which could 
maintain essentially constant impedance 
and radiation pattern over a frequency 
range of 1,000 to 2,000 me. (2:1 band- 
width) was considered good. A band- 
width of 3:1 was considered exceptional. 

Today, spiral antennas can be pro- 
duced whose impedance and radiation 
pattern remains essentially constant over 
a 10:1 to 20:1 bandwidth. Figures of 
30:1 or even higher may be possible 
with some compromise in performance. 

Spiral antennas in some configura- 
tions can be designed to operate at 


frequencies as low as 30 me., or as high 
as 30,000 me., and this upper limit 
may eventually reach 120,000 me., ac- 
cording to Turner. Most of the spiral 
antenna configurations can be fabri- 
cated using ctchcd-circuit techniques, 
hence are relatively inexpensive to pro- 
duce. Most of the configurations arc 
suitable for flush mounting, the others 
are generally low-drag. 

Bomber Requirements 

Addition of electronic countermeas- 
ures equipment to bombers has resulted 
in phenomenal growth in the number 
of antennas tlicv must carry. Modern 
high-speed bomber may require more 
than 100 antennas of conventional de- 
sign, to enable it to cope with enemy 
electromagnetic radiation in any portion 
of the spectrum. These must be flush- 
mounted to reduce drag and so located 
as to give desired radiation pattern, vet 
not cause mutual interference with 
other antennas. 

Broadband capabilities of new spiral 
antennas enable one such device to re- 
place five or more conventional ECM 
antennas fonnerly required. New design 
also makes it possible to produce flush- 
type antennas capable or operating at 
frequencies below 200 me., previously 
difficult or impossible. 

First of the new spiral antennas was 


conceived and constructed by Turner 
in 1933. His antenna, for which a 
patent application has been filed, took 
the form of an Archimedes spiral in 
which both the arms and space between 
are of constant width. Device was 
remarkably broadband compared with 
then-existing antennas, exhibiting a 
bandwidth of 8:1. Turner subsequently 
received an Air Force incentive award 
for his work. 

The commendation calls it a “major 
advance in the antenna art.” 

Some 12 years earlier, Sergei A. Schcl- 
kunoff, Beil Telephone Laboratories 
mathematician, had enunciated the 
principle that an antenna of sufficient 
length, whose shape was defined en- 
tirely in terms of angles, should ex- 
hibit impedance and radiation patterns 
which were independent of frequency. 

At the University of Illinois’ antenna 
laboratory, this principle had been un- 
der studs and investigation by Prof. 
V. II. Rumscy, laboratory director. 
Turner’s Archimedes spiral antenna 
spurred Rumscy to apply Sehelknnoff's 
principle to spiral-shaped antennas and 
to propose another basic tvpc, called 
"equiangular spiral.” 

Development carried on in 193-1 by 
the University’s John D. Dyson, under 
Air Force sponsorship, resulted in an an- 
tenna which exhibits greater efficiency 
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Intercept research at Westinghouse 


Air-to-air intercept far at sea... 


For today’s defense by fleet aircraft and tomorrow’s by space ship 
or missile carrier, positive interception systems are being designed 
and built at Westinghouse Air Arm. 

With over 20 years experience in airborne electronics, including the 
highly efficient Aero 13 and related systems, Westinghouse is devel- 
oping advanced concepts and systems in: 

Reconnaissance Guidance & Interception 

Navigation Armament 

Communications Flight Control 

For information on these advanced developments, call or write the 
Westinghouse Air Arm Division, P.O. Box 716, Baltimore 3, Md. 


Westinghouse 

AIR ARM 

DIVISION 

c*n" suRE...iFni! Westi nghouse 



SCIMITAR antenna, adapted from equiangular spiral, provides different characteristics, bandwidths of 10:1. Units can be designed to operate 
from 30 me. to 30,000 me. High-power S-band units arc shown at left. Scimitar cluster (right) gives different pattern. 


and bandwidth than the original Archi- 
medes spiral. 

In 1935, University of Illinois' Prof. 
R. H. Du Hamel proposed another 
basic type of wideband antenna which 
combines the angle concept with peri- 
odic structures. The resulting "logarith- 
mic-ally periodic antenna." as it is called, 
exhibits electrical characteristics which 
repeat periodically as the frequency is 
varied, with only minor changes over 
each period. University's D. E. Isbell 
carried out development which con- 
firmed Du Hamel’s theory. 

In 1956, WADC engineers applied 
the equiangular spiral principle devel- 
oped by University- of Illinois and came 

for its shape. This antenna exhibits 
suflicicntlv different characteristics to 
almost qualify it as another basis type. 

Each of these four antenna types has 
certain advantages, some disadvantages 
depending upon the application. All 
arc in use today. 

• Archimedes spiral produces bi-direc- 
tional. circularly polarized radiation and 
exhibits bandwidths of about 10:1. It 
can be fabricated in smaller sizes than 
the equiangular spiral and periodic slot, 
permitting operation at higher fre- 
quencies. This type is well suited to 

• Equiangular spiral also produces bi- 
directional, circularly polarized radia- 
tion. However, it is more efficient than 
the Archimedes spiral, exhibits band- 
widths of 20:1 and higher. Unit is suit- 
able for flush mounting. 

• Scimitar has very high efficiency, 
power handling capability, exhibits 
bandwidths of better than 10:1. By 
using clusters of several Scimitar an- 
tennas, variety of radiation polariza- 
tions and patterns can be obtained. 
Scimitar antenna can be flush-mounted 
in a cavity or mounted externally since 
it adds very little drag. 

•Logarithmically periodic produces 
linearly polarized radiation, has demon- 




EXPONENTIAL loop antennas can consist merely of suitably shaped hole fabricated in tip 
of wing or tail surface. Scimitar antennas can be shaped to perform avionic function as well 
as serving as stabilizing surfaces on a guided missile, as model shows. 


AVIATION 
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THE ARMY’S H-23D RAVEN: 
INVESTMENT IN TOMORROW 


Over 20 major improvements distinguish the H-23D as one of today's 
most advanced helicopters. But several features in particular verify 
its unmatched growth potential, which is a prime requisite for the 
evaluation of any helicopter investment. 


Basic Ruggedness: The H-23D has the highest flight and landing load 
safety factors of any two or three place helicopter flying today. 
Component Life: The H-23D's 250 horsepower is available full-time, 
without restrictions warning of jeopardized service life. In fact, all exist- 
ing components are designed to accept considerably greater horse- 
power and to attain an overhaul period beginning at 1000 hours. 
Functional Versatility: More power ... more cabin space ... further 
qualify the H-23D as a multi-mission helicopter, backing up a basic 
Army concept: more utility from fewer units. 




The H-23D is now prepared to receive a new 305 horsepower 
engine, without further major modification. The resulting 
UH-12E (prototype now flying) has already demonstrated 
a performance which will capture new missions beyond those 
previously conceived for this helicopter class. 


— n 


HILLER HELICOPTERS 


PALO ALTO, CALIFORNIA 
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stratcd bandwidths above 20:1, but may 
be more difficult to manufacture to re- 
quired precision at very high microwave 
frequencies. 

Several novel antennas have come 
out of extensions of the Scimitar design 
by placing two such antennas in a back- 
to-back configuration. One. because of 
its shape, is called a ‘‘valentine an- 
tenna." Another, with different design 
constants, is called the “exponential 
loop.” Both are characterized by broad 
bandwidths, high efficiency, wide 
beams, and can be fed in cither bal- 
anced or unbalanced fashion. 

Because this type antenna docs not 
require electrical isolation from the air- 
plane structure, equivalent radiators 
can be made by fabricating suitably 
shaped holes in tire tips of aircraft/mis- 
sile wings or stabilizers. 

Holes would be covered by dielectric 
shields to prevent windstream disturb- 
ance. Small holes can provide efficient 
antennas with patterns essentially free 
of lobes. Turner says. For example, for 
operation at 1,000 me., a four-inch di- 
ameter hole provides a 10:1 bandwidth 
with a VSVVR (Voltage Standing 
Wave Ratio) of less than 2:1. accord- 



Giannini 

PRESSURE TRANSDUCERS 
for any airborne application 

These instruments are typical of the extensive 
Giannini line of presssure transducers: 



451218 “CUBIC INCH” 

SIZE: One inch cube 
WEIGHT: 2 ounces 
RESOLUTION: to 300 wires (0.33%) 
RANGE: 0-15 to 0-50 psi (a, d or g) 




Detailed Bulletins are available on 
these transducers . . . write for them today. 



G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIF. 
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System of Weapons Management 


Temco's capabilities in electronic research and development 
. . in systems management . . are making Temco a leader in 
the electronics field. Take Temco's work in autopilot develop- 
ment. for example. While converting several Army Signal 
Corps L-17s to radio-controlled reconnaissance drones, Temco 
found no suitable "commercial" autopilot. So Temco engi- 
neers developed their own . . an inexpensive, simplified unit 
that met all special requirements . . provided wide-range reli- 
ability and control. 


Then Temco engineering came up with a low-drift d-c servo: 
system and a low-power d-c “pecking" amplifier . . took the 
basic autopilot they had developed . . miniaturized and repack- 
aged it for use in Temco's rocket-powered transonic Teal 
target drone. The result: "Teal" became the first "missile" of 
its type to be successfully launched from a swept-wing air- 
craft and to operate effectively at altitudes up to 50,000 feet 



Today this know-how is directing development of "Corvus". . 
the Navy's highly classified "stand-off" air-to-ground missile 
. . with Temco as weapon system manager. It is being used in 
the development and production of special flush-mounted an- 
tenna systems . . microwave devices . . advanced guidance 
systems . . airborne TV systems and many classified projects. 





ing to Turner. If a VSWR of 10:1 is 
tolerable over the 10:1 bandwidth, di- 
ameter of hole can be reduced to only 
one inch. 

Air Force is not releasing perform- 
ance details on the current state of 
spiral antenna art. However, an early 
WADC report that was recently de- 
classified reveals the following character- 
istics of Archimedes spiral antennas 
tested in 1954: 

• Shapes: Variety of configurations 
were investigated, including flat cir- 
cular. elliptical, rectangular and cir- 
cular-bent over a curved surface, corre- 
sponding to antenna for mounting on 
leading edge of a wing. WADC reports 
that a curved configuration tends to re- 
duce antenna bandwidth somewhat. 

• Frequency range: Tests indicate that 
antennas radiate efficiently between 
100 and 10,000 me. Physical size con- 
siderations suggest useful limit will be 
about 50 to 15,000 me., report says. 

• Radiation pattern: When antenna 
aperture diameter exceeds 4 the operat- 
ing wavelength, a 70 to 110 deg. solid 
cone pattern results. A cavity backing 
is essential because of spiral antenna’s 
natural bi-directional radiation charac- 
teristics. Cavity depth is not critical, 
report indicates. 

• Impedance: Antenna input impe- 
dance can be stabilized between 40 and 
70 ohms over frequency range of 10:1 

• Fcedpoints: Two methods of feeding 
Archimedes spiral were investigated. 
One connects spiral conductors at cen- 
ter to an unbalanced coaxial line. Other 
arrangement connects center conductor 
of coaxial cable to outside end of one 
of the spiral arms, connects coaxial 
shield end of other spiral arm and to 
grounded cavity. First type feed pro- 
duces horn-type radiation pattern, 


while second goes stub-type antenna 

The equiangular spiral name comes 
from the fact that a radius vector 
drawn from the origin to any point on 
the curved surface makes the same angle 
with a tangent to the curve at the point 
of radius rector intersection. 

Shape of the antenna is defined by 
the following equation: 


Where: p Radius vector from origin 
<t> Angle of rotation of radius 



Variety of balanced equiangular spiral 
antennas, consisting of two spiral arms, 
or slots, hare been investigated by 
University of Illinois antenna labora- 

Trvo spiral arms arc identical, con- 
centric, but displaced 180 deg. starting 
at the center of the antenna. Curvature 
of the outer edge of a spiral arm, is de- 
fined by equation: p, = ke“. Curvature 
of inner edge of spiral arm is defined by 
equation p ; = kp,. Antenna operation 
will be essentially independent of fre- 
quency so long as length of the spiral 
arm is equivalent to one wave-length at 
the lowest operating frequency used. 

Tests indicate that consistently good 


patterns can be obtained with spirals 
of only 1J turns, and one unit with 
only j of a turn exhibited acceptable 
patterns, according to a report bv 
John Dyson of University's antenna 


Antenna radiates a broad lobe per- 
pendicular to the plane of the antenna 
from both front and back of structure. 
Bandwidths in excess of 20:1 have been 
obtained and there "is no indication 
that this could not be extended indefi- 
nitely," Dyson's report says. 

Voltage Standing Wave Ratio of 
typical balanced equiangulat spiral slot 
varies between about 1.2 and 1.75 over 
frequency range of 1,000 to 10,000 me. 
When same antenna was operated 
down to 400 me., maximum VSWR 
was about 2.9. 

The WADC-dcvelopcd Scimitar is a 
simplified type of single-arm equi- 
angular spiral antenna. It bears some 
resemblance to a thin stub antenna 
which has been folded ovci. 

Scimitar shape is obtained by using 
one value for constant “a" in establish- 
ing outer curve, another value for inner 


constructed by WADC. value of 0.55 
was used for outer curse, sallies rang- 
ing between 0.05 and 0.25 were 
used for inside curie. Lower values 
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appear to give better results, according 
to a recent WADC report. 

Roughly speaking, scimitar acts like 
a stub antenna in the horizontal plane 
(b = 90 deg.), and like a dipole in the 
vertical plane (0 = 90 deg.), accord- 
ing to Turner. Formal theory has not 
yet been developed which fully ex- 
plains Scimitar operation. Despite this, 
there is sufficient empirical knowledge 
to permit design of Scimitars for most 
applications. Turner says. 

Logarithmically periodic antenna, de- 
veloped bv University of Illinois, can 
take the form of two metal triangles, 
joined at their apexes, with rectangular 
“teeth” located on two sides of the tri- 
angle. Shape of this antenna is defined 
in terms of the radius from antenna 
center to each of the teeth and in 
terms of the angles swept by the teeth 
and the void between the teeth on the 
two triangles. 

Radii of the teeth arc selected so 
that the ratio of the radius from one 
tooth to the corresponding point on the 
adjacent tooth is a constant. This con- 
stant determines the period at which 
the antenna characteristics repeat. 

A flat (planar) periodic antenna of 
this type will exhibit half-power beam- 
widths of 40 to SO deg., for radii 

gators found. 

General pattern shape is bi-direc- 
tional, having approximately equal prin- 
cipal plane beam-widths. Antenna is 
fed from its center. 

If the two serrated triangles are 
folded over so that the angle between 
them is less than 180 deg., the antenna 
will radiate a unidirectional pattern as 
the included angle reaches about 40-50 
deg. Using a periodic antenna with a 
diameter less than a half wavelength, 
folded to give included angle of 40 
deg.. Universitv of Illinois’ Isbell ob- 
tained essentially unidirectional radia- 
tion over a 20:1 bandwidth— 300 to 

6,000 me. It is expected that the upper 
limit can be extended beyond this fig- 
ure, limited only by the precision with 
which tiny teeth can be cut near centei 
of the device. 

Sizable number of companies have, 
or are currently investigating new spiral 
antennas and their broadband deriva- 
tives. List is known to include: Air- 
borne Instruments Laboratory, Dahno 
Victor, Farnsworth Electronics, General 
Electric, Gibbs Manufacturing, Halli- 
craftcrs, Martin, Melpar and Temco 
Aircraft Co. List of universities and 
research groups includes: Johns Hop- 
kins, Massachusetts Institute of Tech- 
nology, Ohio State and Stanford Re- 
search Institute. 

Variety of novel-shaped spiral an- 
tennas can be expected to show up 
soon on new aircraft and missiles to 
play an important role in extending 
electronic countermeasures capability. 
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CAA Radar Delivery 
Set for June, 1960 

Dallas— Delivery of first ASR-5 sur- 
veillance radar system by Texas Instru- 
ments, Inc., is scheduled for June, 1960. 
with production rate of two units a 
month following initial delivery. 

Company has 55.928,000 contract 
from Civil Aeronautics Administra- 
tion, which is expanding its surveillance 
radar network to 19 new cities (AW 
June 30, p. 33). ASR-5 is similar to 
VSR-4 system previously ordered from 
the Dallas electronic firm. 

The radars will cover altitudes up to 

27,000 ft. in providing approach and 
departure control in airport areas. 
ASR-5 will have circular polarization 
and moving target indicator, and it will 
be able to handle a 30 ft. radar beacon 
antenna when such equipment is avail- 
able. 

The new radars will be installed at 
airports in Tulsa, Okki.; Richmond, 
Ya.; Greenville, S. C.; Roanoke, Va.; 
Harrisburg. Pa.; Greensboro, N. C.; 
Toledo, Ohio; Washington, D. C.; 
Chattanooga, Tcnn.; Bristol, Tenn.; 
Corpus Christi, Tex.; Wilkes-Barre, 
Pa.; Wilmington, Del.; Binghamton, 
X. Y.; Columbia. S. C.: Phoenix. 
Ariz.; Des Moines, Iowa; San Diego, 
Calif.; and Amarillo, Tex. 

Digital Computer 
Used in Relay Design 

Complex design problems relating to 
new relays for missiles and aircraft arc 
being solved with a digital computer 
at Leach Corp.’s Relay Division. Los 
Angeles. Computer is being applied to 
design of relay prototypes to achieve 
reduction in size and weight and refine- 
ments to boost reliability. 

Use of the computer makes possible 
fast determination of 14 basic variables 
in relay design, including coi! ampere 
turns; radius, length and separation of 
cores; armature and yoke length, width 
and thickness; working air gap length 
and area; distance of core to pivot 
point; and magnetic material selection. 

Leach's continuing reliability pro- 
gram has led to these refinements m 

• Elimination of silicone rubber sleev- 
ing, glass yarn and silicone varnished 
wire because of gassing characteristics. 

• Modification of contact form and in- 
clusion of bifurcation to give increased 
reliability. 

• Backfilling with special high purity 
grade of nitrogen. 

• Extensive use of Teflon insulation. 

• Elimination of rosin flux, certain sol- 
dering operations, and cadmium plating. 
« Complete measurement of contact 



► New Microwave Amplifier Advance- 
Novel low-noise solid-state amplifier 
technique, which enables germanium 
diode to antplify at 6,000 me. without 
cooling to near-absolute zero tempera- 
ture or magnetic field required by 
Masers, has been developed by Radio 
Corporation of America's research 
laboratories. New parametric microwave 
amplifier also has advantage of being 
able to operate with a local oscillator 
("pumping”) frequency which is lower 
than incoming signal frequency. Device, 
expected to operate in the 1,000 to 

10,000 me. band, can be packed in 
space of only four cubic inches, re- 
quires power" supply of only fraction 
of a watt, according to RCA. 


weights will be 
1965, with fully a 


iglily in half by 
wiui tuiiy automatic auto-navi- 
weighing 100-150 lb., including 
Iter and heading reference. Mnrl- 


► PAA Confirms Dectra Claims— Pan 
American Airways tests of Dectra long- 
range navigation system in North At- 
lantic have confirmed accuracy claims 
of British Decca, its developer! accord- 
ing to PAA’s Ben McLeod. Using ce- 
lestial, visual sightings and Loran, PAA 
finds Dectra is accurate to within 5 
mi. near base line, within 10 mi. off base 
line. PAA also is evaluating several Dop- 
pler systems and new Edo Loran which 
it will install on new jetliners. 


► Lear Autopilots for F-27— Lear L-5 
or I.-102 autopilots and Lear Integrated 
Flight Equipment (LIFE) are now of- 
fered as optional equipment on Fair- 
child's F-27 (Friendship) turboprop 
transport. 


► Severe Changes in Avionics?— Avi- 
onics and military electronics field is 
undergoing ’’severe changes,” accord- 
ing to Dr. W. R. G. Baker, retiring 
president of Electronic Industries Assn. 
"Increasingly complex manufacturing 
requirements and military' dependence 
on constant research and development 
have narrowed the field of qualified 
bidders,” Baker says. “The day when 
an electronic manufacturer could turn 
out standard components or equip- 
ment in large volume for the military 
seems to have ended— at least for the 
present. Outside of the research lab- 
oratories, it is doubtful that the dawn- 
ing space age will help the profit or 
production rates of the electronics in- 
dustry during the next few years,” 
Baker believes. 


► Admiral Wins Navy SSB Award- 
Admiral Corp. has won competition to 
produce Navy Bureau of Aeronautics’ 
new airborne single sideband set, AN/ 
ARC-37, originally developed by Stan- 
ford Research Institute. Unusual twist: 
Admiral, major source for Air Force 
airborne I4F communications in the 
past gets Navy SSB contract, while 
Collins Radio, principle supplier of 
BuAer airborne communications in the 
past is now building AN/ARC-58 
single sideband sets for Air Force. 

► Heading Errors Loom Large— Largest 
single source of inaccuracy in Doppler 
auto-navigators comes from errors in 
gyro heading reference and situation 
shows 110 immediate signs of change, 
according to Lt. Col. D. J. Freund, dep- 
uty chief of Navaids Branch. USAF 
Headquarters. Present progress in Dop- 
pler system design suggests that present 


► Sign on Dotted Line— Major con- 
tract awards recently announced by avi- 
onic manufacturers include: 

• Hallamorc Electronics division of The 
Sieglcr Corp., Anaheim, Calif., has 
received 5600,000 contract from 
Northrop’s Radioplane Division for tele- 
vision equipment to be used in battle- 
field surveillance drones. 

• Tele-Dynamics Inc., Philadelphia, re- 
ports contract for more than SI million 
from Reaction Motors for data acquisi- 
tion and reduction equipment to be 
installed at Naval Air Test Facility, 
Lakehurst, N. J. 

• Ampex Corp., Redwood City, Calif., 
will supply airborne tape recorders to 
Navy's Bureau of Aeronautics under 
new $1.2 million contract. 

• Sperry Gyroscope Co. reports $3 mil- 
lion contract from Chance Vought to 
develop and produce all-attitude flight 
control systems for Navy's F8U-3. 
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NEW AVIONIC 
PRODUCTS 



EDUCATION 


The education of a Navy pilot is high at 
the start. He has a minimum of two years 
of college before he joins NAVCAD. By 
the time he wears wings of gold, his 
education has gone up by $110,000 worth 
of training. Flying in a Grumman F9F-8T 
Cougar fighter-trainer, his education is 
literally high. 

On duty, Naval Aviators help make the 
United States Navy our most effective 
police force in cases of international 
delinquency and our best protection 
against submarines capable of launching 
missiles against us. 



GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 


Components and Devices 

• Ceramic-metal reflex klystrons, Series 
1K20, cover the range of 8,500 to 
1 1 ,700 me. at output power levels to 
50 nnv. Designed for airborne and 
missile use, tubes feature integral ex- 



ternal tuning cavities, will withstand 
vibration levels of 15Gs in any refer- 
ence plane with less than 100 kc. fre- 
quency deviation. Klystrone series is 
rated at plus 250C seal temperature. 
Eitcl-McCullough. Inc., San Bruno. 
Calif. 


• High Q silicon variable capacitor, 
called Scmicap, is designed to replace 
mechanical capacitors and other vari- 
able reactance elements. Semicap has 
a Q of 1,000 plus at I me. with a 10 
to one capacity ratio within its peak 



inverse voltage rating of —200 vdc. 
Unit has linear voltage versus frequency 
calibration and is virtuallv insensitive 
to variations in temperature, according 
to the manufacturer. International 
Rectifier Corp., 1 521 E. Grand Ave., 
El Segundo, Calif. 


• Four terminal ferrite circulator, Model 
X-142A, operates over the frequency 
range from 8.5 to 9.6 kmc., can be used 
to replace a conventional radar duplexcr. 
Unit isolated transmitter from receiver 
t-r tube by at least 20 db., with antenna 
reflections only directed to the t-r tube. 
In such applications, no at-r tube is re- 
quired. Forward insertion loss is 0.5 db., 
with a vswr of 1.20 with all arms ter- 
minated. Power transmission capability 
is 250 kw. peak, 250 watts average. Op- 



Vinyl, Teflon, Nylon, Mylar, Neoprene. 

Major Advantages 

1. Cables are made by you, on the spot, 
as needed, without machinery. Pro- 
duction delays eliminated. 

2. New stretch compound provides 
tighter jacketing. 

3. Highly abrasion-resistant. Tempera- 
ture range, -90"F to 450'F. 

4. Eliminates expensive lacing or tying 
of conductors. 

5. Provides re-accessibility to conduc- 
tors, or can be permanently sealed. 

6. New method permits cable termina- 
tion with any type of connector. 

7. Sizes from Vi" ID — continuous 
lengths to 1000 ft. 

8. New metal laminations for shielded 
or co-axial cable construction. 

9. Peiforated type or molded “Ys” and 
“Ts" simplify branchouts. 


Important 
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He Found 
Success in the Air 


At California’s Ontario International 
Airport, 35 miles from downtown 
Los Angeles, Shell dealer Les Farrar 
runs one of the fastest growing 
aviation service companies in America 
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As Les will tell you, to run a successful avia- 
tion service you must have top-flight products 
and equipment. 

In his own words, “I was looking for an Oil 
Company that guaranteed quality products— 
quality service — down-the-line dependability. 
And I wanted the best dealer-supplier rela- 
tionship available. I found Shell’s approach 
similar to mine— a 24-hour readiness to go 
beyond the letter of a contract to be helpful.” 


So Les Farrar teamed up with Shell 5 years ago. 

Today Ontario International Airport pro- 
vides rapid, efficient fueling service for com- 
mercial, military, business and private aircraft 
... in fact just about anything that flies. 
Growth has been rapid . . . gallonage has in- 



Round-the-clock tower and modern all-weather equipment 
serve the airlines, a Forestry Service fire-fighting unit, an 



Studying airport expansion plans (left to right) are Art 
Clark, vice-president of Les Farrar Aviation Services; 
Thomas E. Flaherty, Airport Manager; Fred Stewart, 


creased twenty times in the five years Les has 
been with Shell. 

How does he do it? Les picks up valuable 
merchandising tips from the Shell dealer 
magazine. And through the Shell Aviation Spe- 
cialist, Les keeps posted on new ways to build 
the kind of service fliers want. 

A key part of his service program is the 
Shell Credit Card System ... a ‘' ~ie-saver de- 
signed to help fliers meet exacting schedules. 

Business is good at Ontario. In fact it is so 
good that Les is looking forward to expanding 
his facilities. Plans include a new 2,000-foot 
runway extension to accommodate the ever- 
increasing traffic. 

The fine reputation of the Les Farrar Avia- 
tion Service is widespread and still growing. 
As for the future? Les himself will tell you that 
with Shell helping him in every venture— the 
sky’s the limit! 



Giant military transports come to Ontario for modification 
by Southern California Aircraft Corporation and Lockheed 
Aircraft Service Corporation. They rely on Les Farrar for 
fine service and Shell for high-quality fuels and lubricants. 


It pays to be a Shell Aviation Dealer 

—and your nearest Shell Office will be glad to tell you why 




AMC Contracts 


IMPORTANT NOTIC [ TO 

PHYSICISTS AND ELECTRONIC ENGINEERS 



INFRA-RED OPTICS 
RADAR SYSTEMS ANALYSIS 
ELECTRONIC SUPPORT 
EQUIPMENT DESIGNERS 
MISSILE GUIDANCE SYSTEMS 
CONTROL SYSTEMS ANALYSIS 



• Excellent salary 




Electronics and Avionics Division 


Emerson Electric 


8100 W. Florissant Ave. • St. Louis 21, Mo. 







Array Hawk is launched (left). Drawing at right shows plan for firing Hawk through domes which protect launchers from weather. 


Army Develops Missiles for Use In Field 


U. S. Army's missile arsenal, designed for air 
defense and for fighting a limited brushfire 
type of war. was recently demonstrated at 
White Sands. N. M. (AW July 7, p. 36). 
In its first public firing, the Hawk (above) 
hit a low-flying QF-80 drone at a 5 mi. 
range and 500 ft. altitude. The proposal 
above for a Hawk battery emplacement is 
planned for protection of key U. S. cities 
and defense areas against enemy air attack. 
Drawing includes control center, radar tower 


and radar installation on building, barracks 
and 12 launcher emplacements coveted by 
domes through which Hawks would be fired. 
Emplacements would initially be located in 
New York City and Washington, D. C., to 
complement Nike defenses. Raytheon 
Manufacturing Co., prime contractor for 
Hawk, has been awarded contract to design 
facilities. 

Dart wire-controlled anti-tank missile be- 
low hit an M4-A3 tank at a range of 


7,000 ft. during the Army's White Sands 
demonstration. Dart propelled by a dual 
thrust solid rocket motor, is manufactured 
by Utica-Bcnd. Talos (below). Navy-devel- 
oped ramjet missile, was launched at demon- 
stration from a Talos land-based system 
delivered by Radio Corp. of America last 
October to the Army for evaluation. Latest 
version of Talos is expected to have a range 
of about 100 mi. Other Army missile sys- 
tems developments are shown at right. 



Wire-controlled Dart anti-tank missile weighs less than 100 lb. 
90 


Army’s Talos surface-to-air missile is fired at White Sands, N. M. 
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Sustaincr unit above for Nike Hercules surface-to-air missile was developed by Thiokol's Redstone Division and Douglas Aircraft Co. 



Solid propellant rocket engine above was developed by Thiokol for tire Army's Lacrosse surface-to-surface close support missile. 



Solid propellant rocket engine (above) for Army’s Sergeant was developed by Thiokol Chemical Corp. and California Institute of Tech- 
nology. Redstone field installation is simulated below by Army's 40th Field Artillery Missile Group at White Sands, N. M. 





Grumman Gulfstream Nears Flight Test 



Prototype Grumman GnHstrcmn 10-1 2-passenger executive transport is moved to final assembly hangar at Bethpage, N. Y., 90% com- 
plete, fitted with 2,105 eshp. Rolls-Royce Dart 7 turboprop engines. Flight tests are scheduled to start late this month or early in August. 
Grumman will keep first two prototypes for tests and demonstration. Company now has more than 25 Gulfstream orders. 




At your service with modular and 
special design electromechanical actuators 


The actuator you need- — for ailerons, trim tails, feel 
systems, missile control surfaces, and ground han- 
dling equipment or for any of a hundred other 
applications — can in most instances he specified 
from the Airborne line of modular design electro- 
mechanical actuators. 

Originated by Airborne, the modular concept of 
actuator design is based on a system of standardized, 
interchangeable components. From these components 
you can select literally hundreds of different com- 
binations to get exactly the operating capacity and 


package configuration you want. Maximum operat- 
ing load ratings for Airborne modular design actua- 
tors are 3500 lb. linear and 100 in.-lb. rotary. 

Beyond the broad limits of this modular line, 
Airborne has the engineering capability and the 
production facilities to provide any special actuator 
you may require — singly or as part of a complete 
control system. Such actuators may lie modifications 
of our conventional designs or completely custom 
made. We have built special actuators with operating 
capacities up to 12,000 lb. linear and 1200 in.-lb. 
rolarv. Write for further information. 
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HEATING BLANKETS 


and Other Woven Heating Elements 
by j 



for MYRIAD USES 


Inherent in the rapid, unremitting advance of 
present-day technology is a growing need for 




HEAT 


WHO'S WHERE 


iiiP^ 

Proell, division dircctor-re- 

. SKi 


S=g 




Insist 




sa&.s$j&? c “ p ■'^ 1 

W. S. Micchdli, Jr., manager, N 

ssa.w a "'* 
sySwsSi®® 

,.rc”S for S^ty^Sal! 0 Inc’! 

issns* 



Engineers who don’t know 

"It Can’t be Done that Way!" 

General Electric’s Jet Engine Dept, at Cincinnati 
now conceives and designs its own Jet Engine con- 
trols, accessories, and components, also designs its 
own test instruments and instrumentation systems. 
This has created many new positions to be filled, 
and we have immediate openings for graduate en- 
gineers with experience in any of the following fields: 

INSTRUMENTATION SYSTEMS ACTUATION DEVICES 
ELECTRONIC CIRCUITRY RELAY CIRCUITS 

INSTRUMENT DESIGN HYDRAULIC COMPONENTS 



\sss 


INERTIAL GUIDANCE 

i““ s 





Degree: 
My fielc 


general! 

JET ENGINE DEPARTMENT* 


ELECTRIC 

CINCINNATI 15, OHIO 


To help you design more reliable 
technical applications with 


HAND OPERATED SWITCHES AND ASSEMBLIES 



• “HOP” carefully considers all ap- to reduce human failure to a mini- 
plications from a “human engineer- mum. Some typical examples of “HOP” 
ing” standpoint, beforehand, in order products are . . . 


Toggle Actuated Switches 



Maintained or Momentary with varia- 
tions for Single-Pole to Triple-Pole. 


Single-Pole A3-20 A3-14 

Double-Pole A3-8 A3-15 

Triple-Pole A3-27 

(shown) 

Bushing siie, above models: '/i" x 40. 
(Also available in %" x 32 bushing.) 


Push-Button Actuated Switches 



Single-Pole A4-1 8 
Double-Pole A4-7 

Triple-Pole A4-14 

(shown) 

Bushing size, above models: %" x 32. 
(Also available in x 40 bushing.) 
Wide Range of Pushbutton Actuators 
for All Applications. 


Rotary Gang Switches 



6-Pole assembly A9-7 (shown) 

Also available in a wide range of other pole arrange- 


Lighted Push-Button Switches 



C-6 Series — Combines two-piece, color coded 
push-button, pilot-light and switching unit in 
one space-saving component, panel mounted. 
Use singly or stacked. 


C-8 Series — Combines 3- 
color monitoring and 
switching in one com- 
pact, modular unit, panel 
mounted. Ten-second re- 
placement of lamp mod- 
ules from front of panel. 
Variety of colors avail- 
able. 
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Just Ask for “HOP” 


if' 


PERATED 


RODUCTS GROUP 


“HOP” is a group of skilled Electro-Snap spe- 
cialists who know hand-operated switches and 
assemblies, their limitations, advantages and 
specifications to fit any application. Their service 
is available to you for . . . 

problem analysis, design de- 
velopment and modifications, 
testing and practical applica- 
tion of hand operated devices 
for specified conditions. 


“HOP” personnel have broad practical ability, 
basic experience and modem application knowl- 
edge which is particularly valuable in helping to 
solve your problems at lower overall cost to you. 

Whether your problem concerns technical appli- 
cation details on standard products or custom 
“specials” engineered to your specifications, this 
new service can give you dependable answers, 
quickly. Just ask for “HOP” by telephone, wire 
or letter. 



ELECTRO-SNAP SWITCH & MFG. 

4232 West Lake Street, Chicago 24, Illinois 
Telephone: VAn Buren 6-3100 
TWX No. CG-1400 


CO. 


Hand Operated Assemblies to Meet Any Specifications 




C3-8 — Vibration-free, posi- 
tive detent-action, cut-off 
switch with potted wire leads 
in D.P.D.T. with simulta- 




C3-13— High current, manual- 
ly-operated cut-off switch. 
Will simultaneously interrupt 
4 circuits of 40 amps, 30 V 
DC— or much higher voltages 
with lower amperages. Has 8 
separate circuits available in 
one control device. 
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BUSINESS 


FLYING 






TWO-PLACE, high-wing 2-22C trainer (above, during takeoff, and below) has wing area oi 
210 sq. ft., glide ratio of 18:1. Struts arc bolt-connected and safetied at wing and fuselage. 
Skid is of oak, with steel shoe. Flying speed averages about 40-45 mph. 



SINGLE-PLACE, medium-performance 1-26 sailplane (below) has wing span of 40 ft., wing 
area of 160 sq. ft. Glide ratio is 23:1. Stall speed is 26 mph. Wing dihedral is 3.5 deg. 
Twist from root to tip is 2.5 deg. Plexiglas canopy affords excellent visibility. 



SCHWEIZER 1-23 sailplane is towed to altitude. 

Aviation Week Pilot Report 


Sailplanes Gain 

By Robert 1. Stanfield 

Elmira, N. Y.— Low operating cost, 
learning case and safety of the modern 
sailplane have encouraged increasing 
participation in a sport-art-science that 
is a challenge both to the beginner and 
to the licensed glider or airplane pilot. 

Soaring is attracting a gradually 
widening circle of adherents. Most be- 
ginners find it a natural and rclativclv 
inexpensive springboard to powered 
flight and the study of aerodynamics. 

It’s the closest thing to "making like 
a bird" and the more skillful the pilot, 
the farther, the higher and the longer 
he can fly. 

Efficiency of today's sailplane is 
keyed to its high gliding ratio, speed 
and low sink rate. For the licensed pilot 
the initiation is quick. 

Soaring in production models of the 
Schweizcr Aircraft Co., this Aviation 
Week editor completed the profes- 
sional power pilot course at Schweizer’s 
Soaring School in Elmira. N. Y., in 
two days. Result: a commercial glider 
rating, the Federation Aeronautiquc 
Internationale “C" soaring award, and 
a healthy respect for the balance, sta- 
bility and maneuverability of these three 

• SGU K 2-22C. Two-place high-wing 
trainer showed excellent control on 
the ground, during airplane and winch 
tow. and at low flight speeds. Wing 
span is 43 ft.; wing area is 210 sq. ft. 

Glide ratio is 18:1. Sink speed, solo. 


Note that sailplane sits about 10 ft. higher than 


Wing span is 52 ft. 8 in. Glide ratio is 30.5:1. 


Popularity Through Safety, Low Costs 


is 2.8 fps. Rugged trainer soared at 41 
mph.; it was easily spot-landed and 
stopped in slightly over 100 ft. 

• SGS 1-26. Single-place medium per- 
formance sailplane is small, compact, 
and sensitive to control pressures. One 
of the most popular models, it has flown 
to an altitude of 35,000 ft., over 275 mi. 
in distance, and close to 8 hr. in dura- 
tion. Wing span is 40 ft.; wing area 160 
sq. ft. Glide ratio is 23:1 Sink speed 
is 2.5 fps., cruising speed, 77 mph. 

• SGS 1-23G. Single-place high per- 
formance sailplane is all metal, with 
monocoque tvpe fuselage. Lateral con- 
trol is excellent. Tire 1-23 was flown 
to a world record of 42,100 ft. above sea 
level, has gained a record 30.100 ft. 
of altitude and holds a national speed 
record-43.9 mph.— for 186 mi. over 
a triangular course. Wing span is 52 
ft. 8 in.; wing area is 164 sq. ft. Glide 
ratio is 30.5:1. Sink speed is 1.9 fps. 
Two-Place Trainer 

Check flights and first solo were made 
in the high-wing 2-22C which, along 
with the 1-26, is being used by cadets 
at the Air Force Academy. Both of 
these sailplanes are available in kit form. 
Tandem-scat trainer, N3891A, sat 
gracefully on the grass between the 
hard-surfaced runways at Chemung 
County Airport. Grass and dirt are best 
for sailplane landings; there is little 

Constructed of welded seamless steel 
tubing, fabric-covered except for alumi- 


num skin leading edges and tips, sail- 
plane rested on single wheel and 
wooden wing-tip skid. Wing is single- 
strut braced; bolt-connected and safetied 
at fuselage and wing. 2-22's main 
6.00-6 wheel sits just aft of the main 
landing skid. Tire is 4-ply; brake is 
Goodyear disk. Skid, with steel shoe, 
is oak wood. Rubber shock mounts sit 
between skid and airframe. Tail wheel 
is of hard rubber, 3 in. diameter. 

Sailplanes arc not exempt from pre- 
flight. Controls were checked, along 
with combined spoiler-brake handle on 
left side of front panel and tow-line 
release knob. Two-position bungee 
handle, on floor, is mechanically con- 


nected to stick, lessens control pressure 
during tow and after release. 

Aileron pushrods were checked, as 
were wiring to control surfaces, jerry 
struts holding stabilizer, elevator horn 
and pushrod connections, and spring- 
loaded tow release. 

Fully enclosed cabin is comfortable 
and roomy. Rear door on right side 
gives access to back seat; canopy swings 
over from right to left for access to 

eluded Schweizcr airspeed indicator, 
altimeter, and Robinson variometer 

to small rates of climb). 

Scat belts and shoulder harness were 
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HIGH TEMPERATURES 

Key to Missile Performance 

by John V. Long, Director of Research, Solar Aircraft Company 


H ich temperature presents a 
formidable barrier to the ad- 
vancement of missile technology. 

Present defense requirements call 
for temperatures ranging from 
— 460F to way beyond the limits 
of known material capabilities. 

New and planned developments in 
atomic power and space flight will 
mean temperature levels far out- 
side of man’s current experience. 

The temperatures encountered in missile 
development produce startling phenomena. 
They are part of today's problems-affecting the 
very concept of the new generation of high- 
Mach aircraft and missiles. Laboratory experi- 
ments have produced temperatures in the 
million degree range. Nuclear fission and fusion 
reactions produce temperatures even higher. 

In the all out attack on the thermal barrier, 
scientists and material researchers are probing 
the four corners of the periodic table. The goal 
is to develop a practical solution to the thermal 
problem. 

The highest melting material reported is a 
combination of the carbides of tantalum and 
hafnium. Its melting point is about 7200E Dif- 
ficulty of fabrication, however, precludes its use 
in present day applications. And 7200F is at 
the cold end of the high temperature spectrum. 
It is obvious, then, that a solution to the mate- 
rials problem cannot be based on melting point 
alone. Man will never beat the thermal thicket 
by hitting it head on. Success will come only 
when he has devised new methods of ingen- 
iously avoiding it. 

There is an immediate need for a combi- 
nation of materials and designs which will 
withstand temperatures of 2000F in jet engines 
—and at least 20.000F for re-entry vehicles. 

In an all-out effort to satisfy some needs, 
materials researchers are re-evaluating available 
elements, combinations and processes. New 
techniques including vacuum metallurgy, zone 
refining, powder metallurgy, dispersion harden- 
ing and others are providing improved metals 
and alloys. Molybdenum, tantalum, rhenium 
and tungsten show promise because of their 
high melting points. But no known material has 
the refractory property or structural integrity to 


withstand the temperatures that 
will be encountered in tomorrow’s 
"hotspeed” aircraft and missiles. 

Extreme temperature resist- 
ance is not just a materials prob- 
lem, but a problem of interaction 
between environment and the 
material of the vehicle. Designers 
must look at the system as a whole 
and design “around” high temper- 
ature problems. The use of heat 
sinks, ablation and transpiration cooling are 
partial solutions. Additional improvements will 
come with more research. 

For the present we must learn to use avail- 
able materials and, through design, provide 
the balance of the solution. We have by no 
means exhausted present material capabilities. 
Researchers must continue to refine and extend 
the high temperature performance of a variety 
of materials. 

A comprehensive knowledge of both metals 
and non-metals and their physical characteris- 
tics in extreme environments is necessary for 
successful applications. The ability to fabricate 

Best results will be obtained through a 
materials systems concept. This involves close 
coordination among raw materials suppliers, 
users, materials engineers, designers, test engi- 
neers, fabrication specialists and quality, control 
engineers. 

The team effort must be enthusiastic— and 
it must be dedicated to ultimate success through 
hard work. 

Solar's capabilities are centered in a team of experts 
experienced in the many sciences related to missile 
and systems technology— from basic design to 
highly precise experimental, prototype and volume 
production. This backlog of experience is available 
for your important missile program. For information, 
write to Dept. F-44, Solar Aircraft Company, San 
Diego 12, California. 
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used in all gliders flown. Tow line, 
about 240 ft. long, was 8 in. manila 
rope. It is hooked up to towplane only 
after pilot is adjusted in cockpit. This 
is to prevent an empty sailplane from 
being towed off. 

Wind was from the northwest at 5 
to 10 kt. when our towplane— a 150 
hp. Piper Super Cub— taxied up and we 
hooked on. Airplane slowly moved out 
straight ahead, parallel to runway, until 
slack had left line. Team-man held up 
the wing and we were sitting level. 

Bernard M. Carris, chief Schweizer 
instructor, checked me out on all phases 
of flight. Carris, who holds the FAI 
Silver “C” award, and has completed 
his distance and goal legs for the Gold 
and Diamond "C,” nodded an "OK” 
to the wing man, who waved up to the 
towplane pilot. With an answering 
waggle of towplane rudder we were off. 

2-22 lurched forward on the skid and 
with slight back pressure was running 
along on wheel. In about 200 ft., the 


trainer was airborne and whistling along 
behind the towplane. Forward pres- 
sure was necessary to hold trainer close 
to ground. Too steep a sailplane take- 
off could pull up tail of towplane, which 
itself Was not airborne until it had run 
about 500 ft. 

Excellent Control 

Control was excellent during takeoff 
and climbout. 2-22 was held 10 ft. 
above the towplane, out of propwash; 
speed throughout tow was 55-60 mph. 
Sliould the airplane have aborted, trainer 
easily could have slipped in ahead or, 
once a few hundred feet of altitude had 
been gained, a 180 deg. turn back 
could be made. 

During slow climb to altitude, at- 
tempt was made to coordinate sail- 
plane’s movements with that of tow- 
planc. Cctting too far inside on a turn 
could result in a slack rope. Too much 
slack would mean a sharp jerk as rope 
takes up, and a possible break. Too far 
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Push the button and copies flow ! 


Here, as caricatured by Artzybasheff, 
is the mighty Copyflo® continuous 
printer — automatic, push-button xe- 
rography at its brilliant best — whose 
enormous appetite [or volume copy 
problems is matched only by its speed, 
versatility, and high quality of output. 

Wherever low-cost, volume copy- 
ing is the need, look to automatic 
xerography for the happy solution. 
Copyflo printers turn out dry, positive 


prints up to 1 1 or 24 inches wide (de- 
pending on model) , ready for imme- 
diate use. Copies emerge at the rate 
of 20 feet a minute, an 8/ 3 "xll" 
print in less than three seconds. 

Copyflo continuous printers en- 
large, reduce, or copy size to size. 
They offer the speediest, most flexible, 
most economical way to get copies 
precisely like the original from micro- 
film or original documents. 


For further information write to: 
Dept. 58-102X, Haloid Xerox Inc., 
Rochester 3, N. Y. Branch offices in 
principal U. S. and Canadian cities. 

HALOID 

XEROX 



WING FIXTURES of 1-26 in production jigs. In building sailplane from kit package, jig 
form is not necessary. Note wing panels for upcoming 1-29 at left 


outside could mean too tight a rope, 
greater speed for the sailplane and a 
resulting "kiting" up. 

•First flight was made to 3.000 ft. 
where standard right-hand break was 
initiated after release. Speed was re- 
duced to about 41 mph. and almost 
effortlessly we soared about. A few 360 
deg. turns were made; 2-22 didn't lose 
100 ft. altitude. In tight turns more 
rudder was used than would be held in 
an airplane, but airspeed docs not 
build up. 

Control was excellent. Elevator 
travel is 25 deg. up. 21 deg. down. 
Rudder moves 30 deg. left or right. 
Ailerons travel 38 deg. up. 21 deg. 

Sailplane was stalled both at slight 
and steep angles of climb. There was 
no falling off of wing, no tendency to 
spin out. In each ease, at just over 30 


mph., nose fell straight ahead. Clean 
design gives fast pick-up of speed, and 
soaring was resumed with a negligible 
loss of altitude. 

Design of 2-22 negates wing-tip 
stalls. Wing dihedral is 1.5 deg. There 
is 4 deg. incidence at root: 1 deg. at 
tip. Washout is 3 deg. 

Good Visibility 

Large Plexiglas area afforded good 
visibility in all the sailplanes. There 
is no vibration. But the quietness, ex- 
cept for the whistling through the air, 
is at first startling. At one point I 
heard a twin transport taking off from 
the airport below before I saw it. 

Part of the skill of soaring comes 
with finding a thermal and climbing 
on up. Pilot can feel the rise, which 
also will show on variometer. Then 
comes the attempt to hold it; it's very 
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cussed : impact, heat, vibration, compactness. 

is an Eimac Ceramic Tube Extra 


Ceramic is considerably superior to glass in terms of dielectric 
loss at high frequencies. The ceramic Eimac 4CX250B and the glass 
envelope 4X250B shown above were operated in identical 500 
megacycle RF amplifier circuits, under identical operating condi- 
tions. The glass envelope tube failed catastrophically within a few 
minutes due to RF heating and puncture of the glass envelope. 
Further tests of the 4CX250B at 500 Me. with higher applied volt- 
age showed no appreciable heating of the ceramic envelope 
material from dielectric loss effects. 

Other tests compared glass envelope 2C39A tubes with 3CX- 
100A5's, their ceramic envelope counterparts. These tubes were 
operated as oscillators at 2.5 KMc., under identical conditions. 
The 3CX1 00A5 ceramic tubes consistently showed a 1 0% greater 


3 the lower 


output power than the glass envelope type, < 
dielectric loss of the ceramic material. 

These ceramic tubes are just two of more than 40 Eimac ceramic 
tube types whose compactness, and resistance to damage by 
impact, heat, and vibration make them ideal for use wherever 
exceptional reliability and high performance are demanded. 


EITEL- M c CULLOUGH, INC. 

SAN BRUNO CALIFORNIA 

with Ceramic Tubes that can take it 



Products Designed and Manufactured by Eimac 

Negative Grid Tubes Vacuum Tube Accessories 

Reflex and Amplifier Klystrons Vacuum Switches 

Ceramic Receiving Tubes Vacuum Pumps 

Traveling Wave Tubes 

Includes an extensive line of ceramic electron tubes 


SGS 1-26 Specifications 


Wing span 

Min. load factor 

Empty weight 

Max. gross weight. , . . 
Normal wing loading. 



..10 

.8.31 


. .348 lb. 
..575 lb. 
.3.13 psf. 


PERFORMANCE 


Auto-winch tow' 60 niph. 

Spoilers extended (max.) 104 niph. 

Stall speed 26 mph. 

Placard speed 104 mph. 

Cruising speed .74 mph. 

Min. sink speed 2.5 ft. per sec. 

Gliding rah'o 23:1 


easv to fly in and out. Thermals move 
with the wind. I did best, on later 
flights, with a continuing moderate 360 
deg. turn, which would send sailplane 
up in spurts. 

The first time up I didn't do too 
well, despite some figure eights over the 
adjacent ridge, source of upeurrents. 
At about 700 ft. above valley and air- 

C rt level, 2-22 was angled back for 
iding. 

Spot Landing 

With knack acquired after a flight or 
two, sailplanes can be spot-landed with 
little effort. The trick is to avoid under- 
shooting by an approach on the high 
side, then dropping spoilers. 

Downwind approach was made at 45 
inph. Turning onto base leg, 2-22 was 
slightly high-300 ft. Here's where 
spoilers were used. Trainer’s spoiler area 
is 1.5 sq. ft. Travel, from top of wing, 
is 75 deg. up. Pulling out spoiler-brake 
knob activates spoilers to any degree; 
all the wav out. internal brake is set 
and landing roll is minimized. 

Spoilers ran result in rate of sink 
five times greater than normal. In the 
trainer, rate is about twice normal. 
Nose dropped a bit. and 2-22 seemed 
to float down. Spoilers were then raised, 
and sailplane scooted ahead; dropped, 
and trainer settled gently. In this 
manner one can spot-land with little 
difficulty. 

Sailplane was landed on skid-wheel, 
nose not too high to avoid tail-first 
contact. At about 35 mph.. with brake 
on, 2-22 swished through grass and was 
stopped in slightly oxer 100 ft. 

From here on. in all towplane take- 
offs were to 2.000 ft. First few check 
rides averaged from 1 5 to 20 min. each. 
First solo in trainer, with decrease of 
weight, ran 26 min. 

Mid-wing, single-place streamlined 
1-26— N 38 1 2A— was brand ncw-Serial 
No. 83. Bubble-type Plexiglas canopy 
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Magnificent throughout: in its 320 restful air conditioned 
rooms; in the dramatic setting of Cafe International, featuring 
superb international cuisine; in the intimate, cheerful Flight Bar lounge. 
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CUT CLEANING COSTS! 


N ow— reduce cleaning costs and maintenance time with Wyandotte’s 
complete line of specialized cleaning products for use in airline 
modification and maintenance, and aircraft manufacture. Many of 
these are special compounds meeting government specifications. For 
additional information on any of these proven products, call yonr ex- 
perienced Wyandotte service representative— or mail coupon. Wyandotte 
Chemicals Corporation, Wyandotte, Michiyan. Also Los Nietos, CaliJ. 
Offices in principal cities. 


CHEMICALS J . B. FORD DIVISION 

SPtCIALISTS IN AIRCRAFT-CLEANING PRODUCTS 



■ ■■■■■ MAIL COUPON TODAY!.-. - 


Wyandotte Chemicals Corporation 
Dept. 3055, Wyandotte, Michigan 
Please send information on: 


□ Steel Cleaners 

□ Fuel-Tank Desealants 


Q Carbon Removers 
□ Deoxidizers 


Q Painl-Boolh Compounds 
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New Garlock W01f®[i0 Rubber Parts Give 
Maximum Resistance to Solvents and Heat 


Unharmed by exotic new fuels, solvents, acids, bases 

Garlock Viton A rubber parts are more resistant to harmful 
liquids than any other rubber known. Following is a partial 
list of liquids you can use in contact with Viton A. It has 
extremely low swell in solvents: 


OS 45 hydraulic 
and turbo oil 
ASTM IS oil 
ASTM reference fuel B 
Kerosene 
JP-4 fuel 
Ethylene Glycol 


Cellulube 

Benzene 

Carbon tetrachloride 
Carbon disulfide 
Naphtha 
Aniline 

Trichlorethlene 


Still flexible at 600° F. In addition to excellent resistance 
to deterioration by liquids Viton A rubber parts perform 
excellently in heat up to 600° F. for limited periods of time 
without significant loss of elasticity. After oven aging for 1 
week at 500° F. Viton A shows only the slightest change in 
duro, tensile strength, and elongation characteristics. 


Good compression sef. Using the ASTM-D-395 method B 
for 70 hrs. at 350° F. it shows as low as 25% set. 


Hundreds of Applications. Garlock Viton A molded and 
extruded parts are for use on aircraft, missiles, automotive 
and other mechanical equipment where you need a rubber 
which gives maximum resistance to deterioration by liquids 
and heat. 

Also available as sealing elements in Klozure* Oil Seals, 
flexible members in Mechanipak* Mechanical Seals, “O" 
Rings, cups. Chevron* packing. Viton A products are 
another part of “the Garlock 2,000” . . . two thousand dif- 
ferent styles of packings, gaskets, and seals for every need. 
The only complete line. See your local Garlock representa- 
tive, or write for further information. 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 



(^^ARLOCK 

Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 



SGU 2-22C Specifications 

l«9* 1 " 25 ft. 8.5 in. 

Height V ft. 

Wing „„ 210 sq.ft. 

Aspect ratio 8.81 

Kmptv « eight 450 Ih. 

Gloss' weight 900 Ih. 

Wing loading 4.28 psf. 

Honrantal tail area 20.51 sq.ft. 

Vertical tail area 15.04 sq.ft. 

Aileron area (two) 19.46 sq.ft. 

Performance: 

Level flight high speed 89 mph. 

Airplane tow 89 mph. 

Auto-winch tow 66 mph. 

Spoilers extended (max.) 90 mph. 

Stall speed, solo 28 mph. 

Stall speed, dual 31 mph. 

Gliding ratio 18:1 

Sink speed, solo 2.8 ft. per sec. 

Sink speed, dual 3 ft. per sec. 


hinges on left side and is swung over 
for pilot access to cockpit. Instruments 
included airspeed, altimeter, rate of 
climb and variometer. 

Tliis model has been featured in 
"one design” sailplane meets, wherein 
all contestants used same type sailplane. 
Fuselage is welded chrome-molv steel 
tubing. Aluminum skin covers root 
section and tips of wings. Intermediate 
section and trailing edges are fabric 
covered, as is fuselage except for cock- 
pit which is of 24 ST aluminum skin 
of .051 gage. 

Flight was made via towplane, and 
sailplane was cut loose at 2,000 ft. 
Medium-performance 1-26 is very sen- 
sitive to light control forces. Stall speed 
is 26 mph. Wing dihedral is 3.5 deg. 
Angle of incidence is 4 deg. at root. 1.5 
deg. at tip. Twist from root to tip is 
2.5 deg. Aileron control at or near stall 
is excellent. Elevator travels 25 deg. up 
or down. Rudder travel is 30 deg. left 
or right. Aileron movement is 36 deg. 
up. 18 deg. down. 

Airspeed during search for thermal 
was 40 mph. S-turning over ridge 
hadn't produced any appreciable uplift 
and altitude had dropped to 1,700 ft. 
when I hit a good thermal. Highly 
maneuverable 1-26 can do an "about 
face” if necessary. Sailplane was held 
in tight turn and reached altitude of 
4.000 ft. in about 6 min. 

Speed during ascent dropped below 
stall minimum several times as attempt 
was made to "horse” 1-26 up. Sail- 
plane has good spiral stability. There 
was no tendency to go “over the top.” 
Speed built up the instant nose was 
dropped. Best 1-26 airspeed in thermal 
is 45 mph., but with tendency to yank 
sailplane up major portion of climb 
was at 35 mph. 

1-26 flight lasted 1 hr. 15 min. Sail- 


plane didn't want to come down: 
spoilers were used to drop to pattern 
altitude. Spoilers on this model extend 
80 deg. upwards, are quite effective. 

While sailplane is adapted to small 
landing area, pilot must curb wander- 
ing” tendencies during local flight. 
Should he stray too far, and lose his 
thermal, he may not make it back. 
Result: a trailer pickup and an em- 
barrassed pilot. 

Approach in 1-26 was made at 50 
mph. Added speed at low altitude is 
safety factor against down drafts. 
Sailplane was brought in high, from 400 
ft. on base leg, and spoilers raised for 
a spot landing. 1-26 was on the ground 
and stopped in 100 ft. 

In addition to the airplane tow. there I 
arc other means of getting a sailplane 
into the air: auto towing, shock-cord 
catapult and winch tow. Latter two t 
are particularly adaptable to small areas | 
and ridges. 

Two winch-tow releases were made 
from Elmira's Harris Hill, with the 
2-2 2C. Hill overlooks valley and the 
conn tv airport, which it tops bv 800 ft. 
(Height above sea level is 1,700 ft.). 

Trainer faced west, into gusty wind 
of 1 5 kt. Manila rope, 4 in. diameter, 
stretched some 1,500 ft. from winch 
drum to sailplane release. Slack was 
taken up and 2-22 was ready for takeoff. 

In winch tow, engine-driven drum 
winds up rope and quickly accelerates 
sailplane to flying speed. Towing is 
smooth and sailplanes can be climbed 
to 1.000 ft. in this manner. 

The 2-22 got off to a good start, air- 
speed jumping to 55 mph. soon after it 
was airborne. Gradual rate of ascent 
was made until slightly over 100 ft. of 
altitude was gained, then 2-22 was 
pulled up steeply. Altitude of 400 ft. 
was reached when tug of played-out 
towlinc was felt, and sailplane was im- 
mediately leveled off and towline re- 
leased. 2-22 was over valley, and after 
a bit of ridge soaring was landed on 
hill for another go-around. 

There is little chance for a snag in 
release during winch tow but. should 
it occur, a guillotine-type cut-off device 
attached to winch will quickly sever 
rope. 

Schwcizer's single-place high-perform- 
ance 1-23, with canopy similar to 1-26, 
had fairly complete instrumentation: 
magnetic compass, turn & bank, clock, 
airspeed, Robinson and Cosim variom- 
eters, rate of climb, altimeter, free air 
temperature gage, plus nose trim, pitot 
tube and cabin vent. 

Oxygen and radio equipment arc 
almost a must, for this sailplane is 
capable of high-altitude and far-ranging 
flight. Wing span is 52 ft. S in. Empty 
weight is 479 lb., gross, 750 lb. Length 
is 20 ft. 9 in. 

Flight in the 123-G, N91897, was 
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made via airplane tow to 2,000 ft. Sail- 
plane showed excellent aileron control 
and maneuverability, and I ridge-soared 
for about 35 min. with little effort. 
Wing root angle of incidence is 4 deg. 
Twist is 2.5 deg. 

1-23 is redlined at 119 mph. for glide 
or dive and 110 mph. for airplane tow; 
68 mph. for auto-winch tow. With 
spoilers extended to maximum of 80 
deg., airspeed limit again is 119 mph. 
Elevator movement is 25 deg. up or 
down; rudder, 30 deg. left or right. 
Ailerons move 36 deg. up, 18 deg. 

Sailplane is quite sensitive to spoilers 
and despite increased approach speed— 
ours was 60 mph. because of gusts— was 
easily slowed down coming over the 
fence and, with full spoilers applied, 
can be settled in neatly and quickly. 
Release the spoilers on roundout and 
sailplane takes off fast. 

Scliweizcr is also developing new 
all-metal high performance sailplane, 
1-29, with laminar flow wing. Sailplane 
will utilize 1-23 fuselage. Glide ratio 
is expected to be over 40:1. Model will 
be available in early 1959. 

Soaring Methods 

Soaring can be accomplished any- 
where in the country. Here arc some 
varied ways of gaining and holding alti- 
tude, and going places, the first two of 
which I used at Elmira: 

• Dry thermals. Rising ground tem- 
perature, usually from ground heated 
bv sun. Best thermal results are on 
calm days; winds are prone to disperse 
thermals. Ploughed fields are good bets. 
Up high, soar downwind from field. 

• Slope winds. Extended, wide ridges 
are most favorable for slope currents. 

• Cumulus clouds. Here npeurrents 
arc intensified by heat of condensation. 
Lift will be found windward of cloud; 
the lower under the cloud, the farther 
upwind the thermal. 

• Bishop wave. Condition exists at 
Bishop, Calif., where many records have 
been set. Extremely turbulent air, run- 
ning over Sierras from Pacific, builds up 
successive rolls of air on leeward side 
of range. Upward branches have strong 
vertical velocity. 

• Fronts, thunderstorms. Upcurrcnts 
arc strong. Cold air flowing over warm 
ground makes for good soaring condi- 
tion. But it's best to stay ahead of 
thunderhead. 

There were two pilots who soared 
into a cumulo-nimbus. One aircraft 
was thrown Out at some 2(6,000 ft. after 
probably having ascended at up to 50 
ft. per second. In the other instance 
sailplane was whirled about and pilot 
could do little to stop it. He crashed 
in heavy rain, in downdraft, with sail- 
plane moving sideways. Pilot was 
lucky to walk away. 

Both the 2-22 trainer and the 1-26 


are produced in varied degrees of CAA- 
approved kit form, and complete. 
Breakdown follows for both: 

• Dry kit. Standard kit less covering, 
fabric, finishing materials, wood. $1,995 
for 2-22; SI, 595 for 1-26. 

• Standard kit. Complete materials and 
fabricated parts. Fuselage completely 
welded. This is most popular kit. 
Novice can complete in about 500 man- 
hours, A&E licensee in 300 manhours. 
Only items not furnished are instru- 
ments, seat belts and shoulder harness. 
52,145 for 2-22; $1,655 for 1-26. 

• Unit purchase plan. Kits are divided 
into individual units, four for the 2-22 
and five for the 1-26. Units consist of 
left and right wings, fuselage, surfaces, 
finishing materials, etc. Purchaser may 

pletc kit is purchased. $2,315 for 2-22: 
$1,825 for 1-26. 

• Uncovered sailplane. All structural 
work complete. Fairing, covering, 
canopy to be done by purchaser. All 
materials furnished except instruments, 
seat belt and shoulder harness. 

• Complete sailplane. Ready to fly. in- 
cluding seat belt, shoulder harness, air- 
speed indicator, altimeter, variometer 
with 2-22. $3,250 for 2-22; $2,995 
for 1-26. 

Weight of the 2-22 kit is about 1,200 
lb.; that of the 1-26 is about 700 lb. 

All-metal 1-23 is complete. With 
two-tone enamel finish, cost is $4,995. 
Less finish, but primed, cost is $4,695. 
Standard instrumentation includes air- 
speed indicator, Robinson variometer 
and sensitive altimeter. Crated sail- 
plane weighs approximately 1,000 lb. 
Tool Requirements 

Scliweizcr also manufactures traders 
for all sailplanes, cost varving from $450 
minus tires for the 1-26; to S520 com- 
plete for the 1-23. In addition to 
common tools necessary for kit con- 
struction, essential tools would include 
drills, extension drills, valve guide 
reamers, hand rivet sets, bucking bars, 
hand reamer and chip chaser. Firm 
rents specialized kit at $11.50 per 
month. 

Two men can dismantle or assemble 
sailplane for trailer transport-a tion in 
20-30 min. Six bolts— three for each 
side— arc removed to pull wings. Hori- 
zontal surfaces— involving removal of 
four bolts-are dismantled only for the 
long haul of a few thousand miles. 

To date Scliweizcr has sold 58 2-22s, 
S5 l-26s and 36 l-23s. Finn has built 
10 of the former this year, holds three- 
to-five ship backlog. The 1-26 is built 
in lots of 25; sells about one even' two 
weeks. The 1-23 is built in lots of five: 
at this writing three are committed. 
Foreign purchasers include Canada, 
which has bought seven l-26s, and 
Venezuela, which purchased 10 2-22 
kits. Dealers now number 14 and will 
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increase with expanded activity. Up 
until a few years ago soaring in the U. S. 
was the sport of the glider pilot. Today 
there is a movement by rated airplane 
pilots toward becoming glider pilots. 

Last year there were close to 4,000 
licensed glider pilots in the U. S. Num- 
ber of sailplanes in operation totaled 
481, including many war surplus. There 
were 85 soaring clubs and over 2,000 
members of the Soaring Society of 
America, U.S. representative of the 
Pederational Acronautiquc Internation- 
ale for motorless flight through the Na- 
tional Aeronautic Assn. 

Four-man SSA team recently com- 
peted in the biennial World Soaring 
Contest at Lcszno, Poland. Because of 
lack of funds, U.S. team flew borrowed 
sailplanes of European make. Lyle 
Maxey, of the American team, placed 
ninth in the unlimited class. 

CAA pilot certificates for glider rat- 
ings require no physical, though appli- 
cant must certify that he has no defects 
that would render him incompetent to 
pilot a glider. Student rating can be 
acquired at the age of 14; private at 16 
and commercial rating at 18. Power 
pilots may obtain rating with 2 hr. of 
glider time, including 10 flights, and 
passing flight test. 

At Elmira, package courses for glider 
ratings run from $85 for power pilots 
(commercial), $125 for power pilots 
(private) to $350 for those with little 
or no flying experience. Dual flights in 
trainer run $10 per hr., solo in the 2-22 
or 1-26 costs $6 per hour. Airplane 
tow launchings run S3 for first 1,000 
ft.; $1 for each additional 1,000 ft. 



Helicopter Autopilot 


vided on this Sikorsky IISS-1N by auto 
stabilization equipment mounted on cyclic 
stick (between pilot's knees). Unit provides 

flown manually, ASE makes the necessary 



Where is your future 
in Missile Engineering? 

It’s your move. Your experience as a specialist in aeronautical 
design work qualifies you for good positions with a number 
of capable organizations. But somewhere is that special situ- 
ation that will lead to the rewarding future you want. 

Before you make your next move, you’ll want to take a long 
careful look at the leading companies in missiles and where 
they are heading. Your company list will include Raytheon 
—now prime contractor for the Army Hawk and Navy Spar- 
row III, with continually expanding development programs 
that need the talents of capable men in: 

STRUCTURES; Stress analysis • Structural design • Dynamic analy- 
sis • Static testing • Weight analysis 

AERODYNAMICS (Missile): Stability and Control • Air loads 
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p This sound amplifying circuit, printed on Trevarno resin impregnated glass 
fabric, speaks up under conditions tougher than you can imagine. It operates at peak efficiency under the 
most severe conditions of vibration, heat and humidity in Navy submarines. That’s why it must have tough 
insulating backing that won’t shrink, swell or bend; resists temperatures of more than 500° F. Laminated 
of Trevarno epoxy impregnated glass fabric by the Mica Corporation, “Micaply” backs up printed circuitry 
produced by Etching Company of California for military craft both in the air and under the sea. If you 
want to make a product better Trevamo’s staff of experts is ready to help 
you develop new or special materials meeting the most exacting specifica- 
tions. Write Coast Manufacturing & Supply Company, P.O. Box 71, Liver- 
more, California. Sales offices: 4924 Greenville Avenue, Dallas, Texas; 635 
South Kenmore Avenue, Los Angeles, California; 114 North Main Street, 

South Bend, Indiana. Plants at Livermore, California and Seguin, Texas. 
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WINGS of Klcmm K1.107B can be detached, mounted along sides of aircraft for transport. Split flaps arc operated by hand. 


K1.107B Enters Business Flying Market 


Hanover-The Klcmm K1.107B ex- 
ecutive airplane featured at the recent 
Gennan air show here is aimed specifi- 
cally at the business market. 

The current model was flight tested 
last summer and the first production 
scries is now being assembled at the 
Boblingen works (AW May 26, p. 111). 

The light plane was designed as a 
joint venture by Ludwig Bfilkow of 
Bolkow-Entwicklungen, K.G.. of Stutt- 
gart, and Hanns Klcmm of the Klcmm- 
Flugzcuge GmbH., of Boblingen. It is 
a modified version of its predecessor, the 
Klemm K1.107A, first trial model of 
which was introduced at the end of 
1956. 

Klemm K1.107B is a multi-purpose, 
single-engine, three-seat lightplanc of 
scmi-nionocoque wood construction. It 


Klemm K1.107B 
Specifications 


Span 36.9 ft. 

Length 26.6 ft. 

Height 9.7 ft 

Wing area 157 sq. ft. 

Empty weight P3: 1,257 lb. 

S4: 1,257 lb. 

Load P3: 816 lb. 

S4: 573 lb. 

Total weight P3: 2,072 lb. 

S4: 1,830 lb. 

Wing loading (S4). . . .11.47 lb./sq. ft. 

Top speed 188 mph. 

Cruising speed 133 mph. 

Landing speed (S4) 43.5 mph. 

Sea level climb (S4) 885.6 ft./min. 

Service ceiling (S4). . , .about 17,500 ft. 

Fuel consumption 8.2 gal./li. 

Range 466 in. 


has a large cabin, two doors opening 
forward, the usual lightplanc instrumen- 
tation and radio installation. The two 
front side-by-side seats are adjustable 
on the ground and can be designed to 
accommodate parachutes. The third 
seat is behind the pilot. There is also 
a large baggage compartment. The 
plane has removable dual controls, and 
the rudder pedals can be adjusted dur- 
ing flight. Ventilation and heating arc 
provided for. 

Single-Spar Design 

Aircraft has a low cantilever wooden 
wing of single-spar design with fabric- 
covered trailing edge section. The 
wings are detached and mounted along 
the fuselage sides for transport. Hand- 
operated split flaps are provided. 


Fixed single-leg undercarriage is at- 
tached to the fuselage using a shock 
absorber designed to require minimum 
maintenance— the strut can be faired, 
if desired. The brakes are operated hy- 
drauhcallv from the pedals. The steera- 
ble tail wheel is on a shock-absorbing 

The tail unit is of plywood-covered 
wood construction. The eontrol sur- 
faces with mass balance are fabric- 
covered. TTte controls lock automati- 
cally when the cabin is locked from the 
outside. 

The aircraft is fitted with a single 
150 lip. Lycoming engine and has an 
oil cooler, fire extinguisher and an elec- 
tric starter. Fuel tank capacity is 26.4 
gal.; reserve tank, holds 6.6 gal. 

There arc three and two scat versions 



HAND brake (center) is used for parking; hydraulic brakes are operated from rudder pedals. 
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Blinding Speed: 


Speed so great that existing control systems were incapable of directing its flight path 
... so great that newer, more compact, more accurate, virtually automatic control 
systems were developed to guide the B-58, America's first and only bomber capable 
of sustained supersonic flight. 


Today, this is an outstanding fact of the B-S8 
. . . sustained supersonic flight, rivaled only by 
its growth potential. This means that tomorrow, 
it will go even further. 

Growth potential in the airplane results from 
growth potential for the individual engineer. 
This, and the strong challenge to his creative 
ability, are integral parts of the new concept in 
engineering organization at Convair-Fort 


Worth that has produced such a world chal- 
lenging weapon. 

If your ambitions call for a position that pro- 
vides such growth potential for you, send a 
confidential resume of your training and ex- 
perience for consideration by engineers in the 
area most suited to your qualifications. For 
personalized handling, address your inquiry to 
Box 748A. 


CONVAIR FORT WORTH 


FORT WORTH, TEXAS 
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of this airplane available; i.c.. the P3 
and S4 models. The former is for cruis- 
ing, the latter for training and hunted 
aerobatics. 

Price of the standard model is $9,100; 
the de luxe version $9,780. 

The KI.107B can look back on a 
whole line of ancestors in the lightplane 
category, some of which are still in serv- 
ice in West Germany, England, Scan- 
dinavia, Switzerland and Chile. 

Klemm made its first entry into the 
aircraft construction business in 1919 
with what the company claims to be 
the world’s first lightplane, the L. 15, 
a two-seat model powered by a 12.5 hp. 
engine. It made its first (light in 1922 
over a distance of about 75 mi. from 
Bdblingen to Bensheim adB, Ger- 
many. 'Ilie second prototype, the L. 20, 


powered by a 20 hp. Mercedes engine, 
made its debut a year later and was a 
further step in a new branch of avia- 
tion, sport flying. 

These first two aircraft were followed 
in quick succession bv the tvpcs Kl. 25, 
Kl. 31, Kl. 32 and Kl. 35 of which more 
than 2,000 were finallv in service, par- 
ticularly as trainers, all over the world. 
Of these, the Kl. 31 and Kl. 32 were 
probable the first hghtplnncs in the 
world to have cabins in the early 1930s. 

Klemm’s Bdblingen works were prac- 
tically destroyed during the last war. 
In 1955, the Bolkow-Klemm partner- 
ship was established and the two engi- 
neers got to work on some of the blue- 
prints salvaged among the ruins and 
gradually developed the Kl. 107 light- 



Kirst flight and interior views of new Lockheed PV-2 executive transport conversion, 
designed by Oakland Ainnotive Co. (AW June 2, p. 77) shows extensive modifications made 
to make luxury business plane out of World War 11 Navy patrol-bomber. External cleanup 
was a major factor in providing 280-mph. cruise speed, l’lane is designed to take cabin 
pressurization, if desired. Interior view of Lawrence Warehouse Co.’s plane shows divan, 

approved gross weight ..! 33.000 lb., useful load of more than H.000 lb. Price of nnpres- 
surized mode) is $150,000-5200,000; pressurization will cost about SI 50.000 additional. 




WE WANT WORE 

high level 
engineers 

on OUR TEAW 

at 

in Southern California 


MISSILE GUIDANCE 
AIRBORNE RADAR 
TELEMETERING 
SONAR 

There ere important positions available 
in these small, independent engineering 
groups at Bendix-Pacific for high level 
engineers from senior grade and up. 
Bendix-Pacific is particularly interested 
in strong, analytical engineers who have 
the calibre and capabilities to advance 
into systems engineering programs. 
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In research — meet a man who gets results . . . 



Dr. Barkley, with 19 years experience in research and re- 
search management, directs and plans all activities listed 
at right— but still linds time for fishing and golfing only 
minutes from home. Dr. Barkley is one of the reasons 
our customers say, "At General Mills, we get results." 


This General Mills scientist could be solving 
one of your major problems right now 


He's Dr. John Barkley, our director of research. Like all our people. Dr. Barkley works 
and lives in an. atmosphere that is conducive to creative thinking. 

The research department he directs is staffed with highly capable scientists— including 
several with national and international reputations in their special fields. Our facilities are 
modern, efficient and well equipped for carrying out basic studies in frontier fields of science. 

Our research activities cover broad areas in physics, chemistry, mechanics, electronics and 
mathematics. Some of the studies representative of these activities are: 



We team this research with engineering and fine precision manufacturing to serve the 


MECHANICAL DIVISION 



German Helicopter 
Has Single Blade 

Bonn— One-man helicopter featuring 
a single main rotor blade having a 
counterweight balancing the missing 
blade has been designed by Hans Der- 
schmidt, of Boelkow Entwicklungen. 
K. G., Stuttgart. New rotary wing air- 
craft is a development of a non-elcc- 
tronic helicopter trainer which is 
scheduled for marketing this year. 

Powerplant of the helicopter is a two- 
stroke two-cylinder Heinkcl of ap- 
proximately IS hp. at 4.000 rpm. Main 
rotor diameter is 18 ft. developing a 
maximum thrust of 440 lb. at 455 rpm. 
Helicopter’s length is 14.3 ft.: height 
approximately 155 ft.; width 8.5 ft. 
Empty weight with floats is 880 lb. and 
gross weight is given as 1.100 lb. 

Dcrschmidt’s helicopter simulator 
trainer recently was demonstrated to 
officers of the West German Defense 
Ministry, U. S. military observers and 
foreign industrial observers. 

For Stage 1 training the unit is 
mounted on a special pivot and the 
assembly is prevented from turning 
on its vertical axis to restrict the 
student to learning pitch and throttle 
control. Stability in the vcitical direc- 
tion is maintained partially by means 
of spring force and partially bv the 
thrust of the main rotor, of similar 
one blade configuration as the opera- 
tional helicopter designed by Dcr- 
schmidt. 

Vertical movement is limited to 16 
in. on upper and lower limits; a second 
prototype will have 39-in. travel. 

After the student has mastered pitch 
and twist-grip throttle controls and 
rudder pedals, the trainer is placed on 
flotation gear and set in the water. He 
is then instructed on handling heli- 
copter roll and pitch: a projection on 
the float gear limiting inclination. 

PRIVATE LINES 


Two-place training glider is being 
mass-produced in Red China at Shen- 
yang (Mukden) Glider Factory with 
help of Polish engineers. Gliders will 
be distributed to gliding clubs through- 
out Red China. 

Gyrodyne Company of America re- 
ceived additional military contracts 
totaling §400,000 calling for tactical 
adaptation of the company’s XRON-1 
one-man Rotorcyclc. New contracts are 
in addition to 81 million m awards re- 
ceived in recent months by Gyrodyne; 
additional contracts are reported to be 
in negotiation. Company is expanding 
personnel and facilities at St. James. 
N. Y., and establishing subcontractor 
liaison. 



Research and Development 
Engineers and Physicists 

Specializing in Servos, Transistorized 
Circuitry, Logical Design, Microwaves 
and Antennas, Special Purpose and 

General Purpose Computer Engineering 
(Degree required) 

Make the most of your experience 

Work on advanced projects such as airborne 
radar, analysis and development of circuits for ad- 
vanced radar systems; electronic analog computers 
and general purpose digital computers; armament 
controkchcckoutand test equipment; bombing navi- 
gation systems; inertial guidance; analytical studies 
associated with new electro-mechanical systems. 

Autonetics offers a 12-year stockpile of experi- 
ence in the design, development, and quantity 
manufacture of flight controls, inertial navigators, 
armament controls, automated machine controls, 
computers, landing systems, radar systems, data 
processing equipment, and electro-mechanical 
servo systems -plus a complete flight test section, 
specialized engineering and production facilities. 

If you have a formal education, and have sound 
experience in any of the fields related to our work, 
just send the coupon below. Attach resume if you 
wish. 


Mr. B. G. Benning, Autonetics, 

9150 E. Imperial Highway, Downey, California 

Dear Mr. Benning: Please consider my qualifications for the following 

field(s). 


Inertial Guidance □ Fire Control □ Computers □ Bombing Navi- 
gation Systems □ Automatic Checkout and Test Equipment Q 





Autonetics // 

NERVE CENTER OF THE NEW INDUSTRIAL ERA 
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CAPABILITIES 


Manpower, Tools and Experience 



SPACE-AGE THERMOS 

Simplifies the Handling of Liquid Gases 


How to transport hundreds of gallons of 
liquefied gases with maximum safety, 
maintain near-perfect vacuum and hold 
temperatures approaching 460 degrees be- 
low zero without the use of auxiliary re- 
frigeration equipment? This was the 
problem successfully solved by Beechcraft 
engineers in only five month's time with the 
design, development, production, and 
delivery of the Beechcraft Dewar, first of 
its type ever produced. 


Beechcraft scientists and engineers are at 
work on numerous projects involving 
transporting and storing of cryogenic 
liquids, plus projects in many aeronautical 
fields. A letter today to our Contract Ad- 
ministration Division will bring full infor- 
mation on how Beechcraft’s five major 
plants, 1% million square feet of plant 
area, and 7,000 skilled craftsmen can help 
solve your research, development, or 
production problems. 
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ENGINEERS 

(EE, ME, AE or Physics) 

2 to 7 Years "Out” 


D&D Positions Now Open 
with General Electric 
on Long-Range Ballistic 
Missile Systems 
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TAKE THE ELECTRONICS HIGHWAY’ 
WHEN VACATIONING 
IN NEW ENGLAND 
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EMPLOYMENT OPPORTUNITIES 



OPPORTUNITIES 

I E NTISTS 



a/ every aM/ude te/iere ee/u'c/es now '/if 
or men dream of fo/int/ ///em . . . 

REPUBLIC AVIATION OFFERS 
OPPORTUNITY ON VITAL PROJECTS 

Broad-Based Activities in Missiles, 
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McGraw-Hill Publishing Co , Inc. 


Searchlight Section 
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SEARCHLIGHT SECTION 







~Bendiy ^Pacific 

SUBCARRIER DISCRIMINATOR 





Model TDA-608 

HIGHEST ACCURACY.. .STABILITY... 

RELIABILITY for Data Processing 

Through the use of computer-type high speed switching cir- 
cuitry, a highly stabilized current source, a low-temperature 
coefficient quartz delay line and precision resistors and output 
low-pass filters, this discriminator' offers the finest equipment 
for telemetering receiving stations and data-processing systems. 

Each discriminator can be operated on any one of the 23 IRIG 
bands by a front panel selector switch or from a remotely located 
band switch. An automatic, transistorized servo-actuated zero 
and full-scale calibration feature is optional in this equipment. 

Associated equipment also is available to compensate for wow 
and flutter components from magnetic type recordings, and 
filters to separate the composite subcarrier signal prior to input 
to the discriminator. 

Bendix-Pacific Model TDA-102 Discriminator, a dual channel 
unit operating on any telemeter band with appropriate plug-in 
filter units, also is available. 

HiW BENDIX-PACIFIC COMMUTATOR SWITCH 

for PDM Telemetering Systems 



Weight: 2V; lbs. approximately 






ACOUSTICAL 

ENGINEERS 

Immediate opening for top- 
level man, qualified to work 
up to supervisory status, to 
work on the most advanced 
weapon systems development 
projects currently in the 

He should have a background 
in EE, ME, or Physics, with 
an accent on several years 
experience in acoustics. 

He’ll calculate and measure 
sound levels for consulting on 
procedures to insure crew 
comfort and efficiency; and 
work out sound environment 
problems on equipment of 
particular airframes and 
structural fatigue problems 
resulting from high acoustical 

There are also challenging 
opportunities for less expe- 
rienced acoustical engineers. 
Write to: Mr. A. G. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 

NORTH 
AMERICAN 
AVIATION, INC. 
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OPPOBTUNITIES 


for graduate engineers 

interested in acquiring 

SYSTEMS 

EXPERIENCE 



Where 
to Buy 


HUGHES 



Scientific mid Engineering Sufi 

WM 


RESEARCH & DEVELOPMENT 
LABORATORIES 



Hughes Aircraft Company 

T 5 =Sriirteg| 


Culver City, California 


Through intensive formal training 
and assignments of one to two years 
duration, Hughes Field Engineers' 
obtain an over-all knowledge of the 
most advanced airborne electronic 
! weapons systems in tactical use and 
under development. They become 
familiar with complete systems, in- 
cluding digital computers, microwave 
equipment, high gain parabolic an- 
tennas and analog computers in their 
operational development. 

E.E. or Physics graduates of 
accredited universities may investi- 
gate by writing: 

the West's leader in advanced electronics 



LETTERS 


Neptune's Distanee 

In the June 16 Research for Space Edi- 
tion (p. 72-7?) you show Neptune 
270.000M mi. Its mean distance is actu- 
ally 50.07 astronomical units corresponding 
to a mean distance of 2.796M mi. Pinto's 
mean distance is 3.675M mi. — its aphelion 
distance 4.589M mi. — its perihelion dis- 
ks! than Neptune's at perihelion (due to 
Pluto’s eccentricity which is 0.2-19 ) . Were 
it not for Pluto’s inclination ( 1 7 deg. ) their 
orbits would interlock. As it is they cannot 
come closer to each other than 2-tOM mi. 

Such a mistake is not in keeping with 
Aviation Week's interesting and accurate 
reporting. Maj. Ohvilijs S. Rat. 

(USAF. ret.) 

Aurora. Colo. 

( Ala/. Rac's calculation is correct Avia- 
tion Week's artist slipped when lie was 
forced to reletter the original because oi 
overcrowding. The dimension should have 

been altered to 2.790M mi. — F.n.) 

Enjoyable Reading 

I have just read Michael Yaflce's article 
entitled "Two Approaches Used in First 
Production Nose Colics" in Aviation 
Week, May 12. (p. 52). This article is un- 
doubtedly one of the most authoritative 
sources of information on this vital aspect 
of missile engineering. The article »s well 
written, and I found it extremely interesting 
as well as enjoyable reading. 

If reprints or tc-arshects are available, we 
would appreciate copies so that it may he 
distributed throughout our Structural Plas- 
tics Division. 

George Epstein 
Structural Plastics Division 
Aerojet-General Corp. 
Azusa. Calif. 

Nose Cones 

With reference to Mr. Yaffle's article 
"Two Approaches Used in First Production 
Nose Cones" (AW May 12. p. 52). it is 
interesting to note that mention was made 
( p. 65 ) of the "theoretical approach" which 
ABMA has started to employ. Since Mr. 
Yaffee has referred to the theoretical work 
being done at ABMA in his article, it would 
also appear to lie propitious at this time to 
supplement his remarks with some addi 
tional information. To my knowledge, the 
only approaches which AMBA could he 
using for the theoretical determination of 
three-dimensional axially-syni metric stress, 
and temperature-distributions within missile 
nose cone structures have been developed at 
AER. Inc. Tin's work was performed under 
an unclassified ABMA contract, with Mr. 
E. A. H. I lellebrand (Chief. Project Staff. 
Structures and Mechanics Laboratory. 
ABMA ) acting as technical cognizance, and 
the methods developed thereunder are 
described in AER. Inc.'s Technical Reports: 
#111 (50 Aug. 1957). #112 (15 Oct. 
1957). and #113 (?! Mar. 195S). How- 
ever, some further effort must still he de- 
voted towards the development of these 
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methods into "rapid-design" tools. This 
latter portion of the work is being done by 
Mr. C. 11. Christensen I Computation Lab.. 
AMBA) and should be completed in the 

Also, with regards to the cover picture 
for the same issue, the sled appears to be 
one which was designed bv the Aerojet- 
General Corp,. Azusa, under the direction 
of Mr. II. Poland. If such is the case, the 
water brake for this sled was also designed 
by AER. Inc., where a great deal of un- 
classified basic theoretical work on rocket- 
test sled water-braking devices has been 
done under U.S. NOTS (Code 30S?) con- 
tracts. with Mr. R. W. Murphy (Head. 
Vehicle Design Section ) acting as technical 
cognizance. 

A. J. A. Mdrcan, Ph.D. 

President 

AER. Inc. 

Pasadena. Calif. 

Neutral Language 

May I second the suggestion of Dr. Ed- 
mund Bartsch I AW June 2. p. 90) that 
the international language Esperanto be in- 
troduced into regular use among pilots and 
control facilities in international flnug. 

My experience as an international pitot 
extends no further than to the far side of 
Mexico, Nevertheless, it lias been enough 
to make me wish for some better medium 
of communication than ini’ lame Spanish 
and the tower operator's lame English. In 
Esperanto, on the other hand. I have com- 
municated quite efficiently with Chinese. 
Brazilians. Poles, etc. 

As Dr. Bartsch hints. Russia evidently is 
organizing a linguistic empire to rival the 
so-called universal use of English. The far- 
sighted answer to this would he a proposal 
to adopt a neutral international language — 
presumably Esperanto, because of its demon- 
strated practicality and ease of learning. 

Preston Davis. Jr. 

Needham, Mass. 

Common Language 

I was very interested to read the letter 
ion published June 2 (p. 90). written by 
Edmund Bartsch. about Esperanto. It gave 
me a chill to think how frightening it 
would be to be a passenger on a plane set- 
ting down in a foreign country and to real- 
ize that the pilot and control tower man 
could not understand each other. What if 
an emergency occurred? Or what if a pas- 
senger required medical attention immedi- 
ately? At such a time the ability to commu- 
nicate in a common language like Esperanto 
would be of value beyond measure. 

(Mrs.) Mara Edwards 
Hollywood. Calif. 


Purpose of War 

For the past two years the Defense 
Department has reduced funds for the re- 
search and development of a nuclear- 
powered aircraft. The reason given is that 
the Defense Dept, doesn't care if the 
USSR is first to By a nuclear powered air- 
craft because the U. S. is concentrating on 
a complete weapon system with a definite 
purpose. This weapon system is a super- 
sonic. high altitude nuclear bomber. Its 
purpose is to deliver nuclear warheads to 
the target. All other nuclear powered air- 
craft have been reduced to a lower priority. 
Apparently the Defense Department has 
placed primary emphasis on the nuclear 
bomber in order to assure itself that it will 
be prepared to destroy the enemy again and 
again with A and II bombs, if necessary. 

The advent of the atomic age in 194' 
frightened and surprised the USSR. Tlicv 
responded with great scientific and engineer- 
ing achievements and a vast program for a 
submerged Navy. Meanwhile, the USAF 
continued its program of high altitude 
bombers like the B-36. This trend con- 
tinued for 12 years and then the USSR 
put a dog in outer space. This frightened 
and surprised the U. S. Navy and finally it. 
too. began to submerge. The USAF 
got concerned about the anti-aircraft mis- 
siles and future anti-missile missiles. It re- 
sponded with plans for bombers that will 
By almost out of this world. They will be 
forced to remain there, too. unless they ob- 
tain some extremely effective ECM. Even 
if successful ECM is achieved, the cost of 
the EC\ I and the bomber will be verv high. 
It will be too high to use in a conventional 
war which is the only type we will have to 
fight as long as we have an adequate stock- 
pile of ballistic missiles. 

The B-36 with the A bomb was an ade- 
quate deterrent to nuclear aggression during 
the Korean War. The B-52 with the II 
bomb is adequate nosv. In the tutnre the 
B-5S and the numerous ballistic missiles 
will lie more than adequate. Yet the De- 
fense Department is engaged in a costly 
duplication of both ballistic missiles and 
intercontinental 11 bombers like the B-70. 
This will enable the U. S. to kill the enemy 
at least twice which is impossible nr imagi 
nary . What is possible and real is that ag 
gressive wars are not fought for the mass 
annihilation of the human race. Tliev nr-.- 
fought for the conquest of land, the acquisi- 
tion of economic resources, and the mass 
enslavement and subjugation of the human 
race. Defense wars are fought to resist tin 
attempted enslavement and subjugation of 
the aggressor's wav of life. 

In an analysis of inter-service rivnlrv. it is 
interesting tii note that the USAF and the 
Navy have always received the most funds 
and publicity, yet during a moment of 
psychological' defeat it was the Armv that 
put the first and most U. S. satellites in 
orbit. It is also noteworthy that in moments 
of crises, such as "little wars" and big con- 
ventional wars, it is always the Army and 
Marines that do the most fighting and dving 
LeRov F. Iverson' 
Manhattan Beach. Calif 
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TOWARD MACH 3 


WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 


When the pilot swings the lever from 
idle to emergency thrust — or back 
again — things must happen fast in 
the big jets. 

But not too fast! 

For, pouring it on, or cutting back 
faster than the engine can take it, 
spells disaster. The penalties are 
ruinous over-temperatures, compres- 
sor stall or flame-out. 

When the pilot orders a change 
in thrust, the Bcndix* fuel metering 


and engine control system takes over. 
Fuel Iced is automatically computed 
and scheduled. Geometric controls 
such as exhaust nozzle area and inlet 
vane angles are set. Automatically 
and instantly, engine response is 
crowded to the limit — but not 
beyond ! 

Matched sets of Bcndix com- 
ponents — pressure and temperature 
sensors, electronic amplifiers, fuel 
metering units and engine control 


actuators — work together as a system, 
spanning the length and girth of 
the engine. 

Bcndix components, designed and 
engineered together, invariably give 
more efficient performance than any 
arbitrarily assembled system. 

So, when it comes to fuel metering 
and engine controls, think of a com- 
plete and integrated system. Then 
we suggest you think of Bcndix and 
the Bendix Products Division. 


Bendix 


South Bend, ind. 




for tho 

Reynolds meets wide-ranging requirements for Lockheed 


Lockheed’s new Electra, America’s first prop-jet airliner, 
naturally uses a great deal of aluminum — in a wide variety of 
shapes, sizes and alloys. And, for some of its most 
rigidly-controlled requirements, some of its most extreme 
sizes, Lockheed uses Reynolds Aluminum. 

Reynolds large, completely integrated production facilities 
are geared to meet the wide-ranging requirements of Lockheed 
and the entire aircraft industry. Wing beam webs on the 
Electra, for example, are Reynolds sheet — .160" x 19" x 535". 
Heated honeycomb panels utilize surfaces of extremely thin, 
wide Reynolds Aluminum sheet — .012" x 42" x 78". And 
recently, Reynolds rolled for the Electra Program an 
11,376 lb. plate of aluminum that was 52 y<> ft. long, 6 \ 1 ft. 
wide and inches thick — the largest aluminum plate 
ever produced. 

These extreme sizes are little more than routine production 
jobs at Reynolds vast facilities. That’s why Lockheed, like 
every major aircraft producer, depends on Reynolds for 
highest quality standards in the widest ranges of sizes, 
shapes, and alloys in aluminum. 

Write for details on engineering and design services, and 
on the complete production facilities which Reynolds offers. 
Reynolds Metals Company, P. O. Box 2346-TJ, 

Richmond 18, Virginia. 


For below-mill quantities of AND sections and other air- 
craft shapes, contact our aircraft extrusion distributor, 
Pioneer Aluminum, Inc. 5251 West Imperial Highway, Los 
Angeles 45, California. Phone ORegon 8-7621. 


Watch Reynolds All-Family Television Program , 
"DISNEYLAND”, ABC-TV. 




